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ABSTRACT 



The Nova 800 Logic Test is a maintenance program designed to test the 
Nova 800 central processor unit. It is a gate by gate test of the logic 
used to implement the Nova 800 instruction set. The test does not include 
any input/output or optional equipment except multiply/ divide . 
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NOVA. 800 LOGIC TEST 



1. ABSTRACT 

THE NOVA. 80<J! LOGIC TEST IS A MAINTENANCE PROGRAM 
DESIGNED TO TEST THE NOVA-80SI CENTRAL PROCESSOR 
UMIT. IT 18 A GATE BY GATE TEST OF THE LOGIC 
USED TO IMPLEMENT THE NOVA.80I* INSTRUCTION SET, 
THE TEST DOES NOT INCLUDE ANY IMPUT-OUTPUT OR 
OPTIONAL EQUIPMENT EXCEPT MULTIPLY. DIVIDE. 

?. MACHINE REQUIREMENTS 

NOVA. 8091 PROCESSOR 
2* READ/WRITE MEMDRY 

4. SWITCH SETTINGS 

STARTING AOORESS«*00377, COMPLETE LDGTC TEST 

1*0*374, MUL-DIV LOGIC TEST 

4, OPERATING PROCEDURE 

LOAD THE PROGRAM VIA THE BINARY LOADER 
SET THE SWITCHES TO 0*0377 OR 0*0374 
PRESS START 
MACHINE SHOULD HALT. PRESS CONTINUE 

5, ERROR DESCRIPTION 

THE HALT INSTRUCTION IS USED TO INDICATE ERRORS. 
WHEN AN ERROR IS DETECTED RECORD THE STATE OF THE 
MACHINE. CONSULT THE LISTING FOR POSSIBLE CAUSES 
OP FAILURE. CONSTRUCT A LOOP NHICH WTLL REPRODUCE 
THE ERROR. SCOPE THE LOGIC. 

8, PROGRAM DESCRIPTION 

THIS PROGRAM is a COLLECTION OF SMALL ROUTINES 
EACH DESIGNED TD TEST A PORTION OF THE PROCESSOR 
LOGIC. EACH ROUTINE IS DESIGNED TO TEST AS SMALL 
A PART OF THE LDGTC AS POSSIBLE. EACH TEST IN THE 
SEQUENCE IS BASED OF THE PRFVIOUS TEST WORKING 

THE GROUP OF TESTS *T THE ENO OF THE PROGRAM 
FORM A CHECK OF THE MULTIPLY DIVIDE OPTION, 
WHEN THE PROGRAM IS STARTED AT LOC 377 THESE 
ADDITIONAL TESTS ARE PERFORMED IF THE PROGRAM 
FINDS THAT THE MUL-DIV OPTIDN IS In'. «|H£N 
THE PROGRAM IS STARTEO AT LDC 374 ONLY THF 
MUL-DIV TESTS ARE RUN, 



7. MISC 



THE TIME FOR ONE 
IN MILLISECONDS. 



COMPLETE PASS IS MEASURED 



A 0PB? .MAIN 



8. TESTING PHILOSOPHY 

THE NOVA.S0PI LOGIC TEST IS THE BASK LOSIf TEST 
FOR THIS MACHINE. SINCE THE PROGRAM PUNS WTTHIN 
THE PROCESSOR IT TS TESTING CSELF TEST} OBVIOUSLY 
IT MUST OPERATE U^DER SOME CONSTRAINTS. A GUIDE 
TO USING THIS PROGRAM WITHIN THE CONSTRAINTS IS 
GIVEN BELOW 



8.1 



PROGRAM LOADING 

THE NOVA-80PI LOGIC TEST IS 
FORMAT ON PAPER TAPE, IF 
CAN LOAD THF PROGRAM VIA T 
COMPUTER IS IN PRETTY GOOD 
THIS IS NOT TO SAY HOWEVER 
NOT SUBSEQUENTLY FIND AN 
IDEALLY THE LOGIC TEST «IL 
ON ANOTHER COMPUTER AND TH 
THE NOVA-SOW TO BE TESTED. 
AMOUNT OF LOGIC MUST BE FU 
TO ALLOW SELF TEST, THE M 
PERFORM A HALT INSTRUCTION 
BASIC TIMING, MEMORY CONTR 
ETC ARE IN FAIR CONDITION. 
IF THE PROGRAM CAN BE LOAD 
HALT CAN RE PERFORMED^ THE 
A USEFUL TOOL FOR FIXING M 
.... SEP BELOW, 



DISTRIBUTED IS BINARY 
THE MACHINE TO BE TESTED 
HE BINARY LOADER THE 

SHAPE TO BEGIN WITH, 

THAT THE LOGIC TFST WILL 
BSCURF OR MARGINAL FAULT, 
L BE LOADFO INTO MEMORY 
E MEMORY THFN INSERTED INTO 

EVEN HERE A CERTAIN 
NCTIONING PROPERLY 
ACHINF MUST 8F ABLE TO 

WHICH IMPLIES THAT 
OL, INSTRUCTION REGISTER 

ED AND STARTEO, AMQ IF A 

PROGRAM THFN BFCOMES 
ALFUNCTIONS'. IF NOT 



*.? 



ALTERNATIVES 

AS SOMETIMES HAPPFMS THE COMPUTER DOES MOT WORK 
WELL FNOUGH TO ALLOW SELF TPSTImq'. THUS 
THE NOVA.jgm LOGIC TEST WILL BE OP WO USE IN 
FIXING THE PROBLEM. OUTLINED HFRF ARF SOME COmmQM 
ALTERNATIVES TO THE LOGIC TEST PROGRAM, SINCE 
THE SYMPTOMS AND FAILURE CONDITIONS CAN BE SO VARIEO 
SPECIAL INGENUITY IS OFTEN PEOUIRED TO FIND 
THIS TYPE FAILURE. 



S.?,i MEMORY FAILURES 

IN MULTIPLE MEMORY SYSTEMS SWITCH CDRF STACKS. 

WITH THF FAILING STACK IN UPPER MFMORY A MEMORY 

TEST PROGRAM CAM »£ LOADED TO AID IN FINDING 

THE TROUBLE. 

IN 4K MFMORY SYSTFMS MOST HARD FAILURES CAN 

BE FOUNO USING THF EXAMINE AND DEPOSIT SWITCHES. 



A 06103 .MAIN 



A.?. 2 PROCESSOR FAILURES 

TEST ALL SWITCH FUNCTIONS! EX AMTNH, DEPOSIT, LOAD AC 
EXAMINE AC, ETC. CONSOLE SWITCH COMMANDS EXERCISE 
A GOOD PORTION OF THE PROCESSOR LOGIC". 
KEY IN SHORT LOOPS AND RUN THEM| MEMORY STEP, 
INSTRUCTION STEP, FULL SPEED. I.E. 



IT 



III 



IV 



Tf 



JMP 



HALT 

MOV !*,0 

HALT 

H*LT 

ETC... 



PAGE P 
RELATIVE 



Al I fftSS glCl I 
* to i* V w k». W nLI.1. 

TEST. SUCH AS - 



'TkiTfiu yTvu 
A ,T * o n « x j n 



t SHfiRT MEMORY ADDRESS 




1 
2 
3 

5 
6 

7 

n 
n 
i? 



lda 2,1? 
STA 2,0,2 
INC 2,2.S7R 
JMP .-2 
LDA 2,13 
I*C 2,2 
LDA a, a, 2 

S'iBW «,?,SNR 
JMP .-3 
HALT 
1* 

13 



A 0P04 .MAIN 



C00I0P0 
(»0C»A" "0"fl"0 

t*Bcai "0*0*0 

"0"02 "63077 
"0"03 "0"0"2 



,LOC 





HALT 

2 



PTNTERRUPT ADHRFS^ 
IGO TO THT8 AHODESS 
ILQOK AT TE«T THAT 
MA* INTERRUPTED FOR 
FAILURE SURCFSTinNJI 



Plfl"045 
f*0C»45 "0*050 



.LOC 45 

EGGS 



"0"050 
"0P55 1 P!0"fl"0 EGGS! 

PiflP"5l !*0010!*0 
"0P5? i*0"0"0 

t*0P53 "0"0*0 



.LOC «S0 


H 





|H£M FLAG 
I^EVICE CnDF 
?AS*37 FLAG 
|»ASS COUNTER 



3» (017154 
C»fl"5* 

<*0p<5« 
t*0"57 
£>06*6i* 

f* OP 61 
3&W62 
P0063 
P0064 
5*0*65 

("06167 
W0P7PI 
G»0«7i 
("0C7? 
70P73 
P0C»74 
"0"75 
e»H*7* 
"0*77 
"010" 

5*0101 



"0102 

piains 
e»0l04 

6*0105 
"010« 

W01.07 
«01 in 

"0111 
"011? 
"0113 
P10H4 

00115 
0011* 
"0117 



"0*054 

1*0***0 

"0*056 
177777 

"0*0" 1 
"0*062 
10*0** 
"4*0*0 
»2*0"0 
*i*000 
"04**0 

**20*0 
"010*0 
«I0*4*0 
"0*2*0 
*0*1I*0 
"0*04* 
"0*020 
001*01 * 
"0***4 
"0***2 

*0*0«1 

"**0*3 
"0*0*7 
"0*017 
"0*037 
"0*077 
"0*177 
*0*377 
"0*777 
"01777 
"03777 
"07777 
"17777 
5137777 
^77777 
177777 



K*| 

KOMESI 

KB15I 

KP0I 
KRU 

K«2I 

KB3I 

KR4I 

KR5t 

KR6J 

KR7I 

KR8I 

KR9I 

KRl"l 

KRl 1 I 

KR12I 

KRlSI 

KR14I 

KlaKBIS 

K3l 

K7| 

K17I 

K37I 

K77t 

K177I 

K377I 

K777J 

K1777» 

K3777! 

K7777I 

K1.4K! 

K3.4KI 

K7.4KI 

K17.4KI 



177777 

■ 
1 



l»0i»0* 

4*0*0 

2*0?|0 

1"*"* 

4*0* 

2*0* 

1*001 

4*0 

2 "d 

1*0 

4" 

2" 

1" 

4 

2 



3 

7 

17 

37 

77 

177 

377 

777 

1777 

3777 

7777 

17777 

37777 

77777 

177777 



a 0005 .WAIN 



00121 

00122 
00123 

P0125 
00126 
00127 

510130 

00131 

00132 
00133 
00134 
00135 

MM « 1C 
*' ** j. v* 1 

00137 
jj|014fn 



077777 
13^777 
157777 
167777 
173777 
176777 
176777 
177377 
177377 
177677 
177737 
1777*7 
177767 

k I * F I \J 

177775 
177776 



K60CI 
KBltl 
KB2CI 
KR3CI 
KB4CI 
K65CI 
KB6CI 
KB7CI 

K89CI 
KB10CI 

kbuci 

KB12C! 

KB14CI 
KR15CI 



77777 
13777 
15777 
1*777 
1*377 
17377 
17677 
17737 
17757 
17767 
17773 
17775 
17776 

« tTT»l 

* » / ' r v> 

17777* 
177776 



P0141 152595 KEB1 152525 
*014? 025252 Knei 0?525? 



i*0143 00001*0 INDIRI 

00144 *0i*0«l 

W0145 0!0*00fl INDPH 

0014* 10*143 





KB15 





*0147 177775 M3I 
0015C 0000C0 PR0| 







00151 
0015? 
00153 
30154 

»0155 
0015B 
00157 

00160 

00161 
0016? 
00163 
00164 
0016* 
0016* 
<*0167 



140000 
160000 
i700<*0 
1740010 
176000 
177000 
177400 
1776"*& 
177700 
177740 
177760 
177770 
177774 
177776 
177777 



B0T1I 

B0T?l 

B0TSI 

B0T4I 

B0T5I 

B»T6I 

B0T7I 

B«TBJ 

B0T9I 

B0T10I 

B0T11« 

BWT12I 

B0T13! 

B0T14I 

B0T15! 



1 4000" 
160000 
170310* 
174000 
176*00 
177000 
177400 
177600 
177700 
17774* 
177760 
17777* 
177774 
177776 
177777 



00170 000000 LAQDRI 



a 0!*06 .MAIN 

C00374 

("0374 ("02373 
i*0S75 '0P442 

00^376 
H037* ("0041*2 LOOPl 
<*0377 ("63077 



30409* 10101*1 A"I0| 

»040l "63077 

<*040? 1010W0 Aflll 

»0403 1010!*i 

010404 9163077 

"110405 101043 A*2I 

H040« 1*63077 

c*04f*7 101092 A*3i 

»04lt" ("63077 

<*&Mt 101042 A(*4! 

t»B^ia 1010*1 

HB413 ^63077 

PU414 101023 A(*5! 

M041f5 10101*1 

0041? i*63077 

P0417 101040 A*6! 

Pi042flt 1010(?3 

P0421 «63077 

«042? 101020 A«7l 

9>0423 10101*2 

("0424 <*63077 

1*0425 101040 A<*8» 

PI042« 1010^2 

P0427 063077 

*043(* 101020 AS"9 1 

P0431 1010*3 

«043? **63077 

<*0433 101040 A10I 

"10434 101033 

!*043S 10101*3 

l*043« (*63PI77 



.LOC 374 

JMP #.+1 
MULOIV 

.LOC 37S 

JMP .+2 

MALT 



MOV 0.0.SKP 
MALT 

MOV 0,0 
MOV 0.0, SKP 
MALT 

movo 0,i*,snc 

MALT 

movz a,!*, sze 

MALT 

MOVO •S' , C* # szc 
MOV 0,0, SKP 
MA L T 

movz 0,0, snc 

MOV 0,0, SKP 
MALT 

MOVO »,» 

MOV 0,0, 3MC 
MALT 

MOVZ i*, i* 
MOV 0,0. SZC 
MALT 

MOVO **,(" 
MOVC !",£», szr 
MALT 

MOVZ »,0 
MOVC (*,0,SNr 
MALT 

MOVO 0,0 
MOVZ* 0,0, SMC 
MOV 0,0, SNC 
MALT 



PROCESSOR M|J«T BE ABLE T" 
TO EXECUTE A HALT INSTRUCTIOM 
IP TMIS PAILS CONSULT 
WRITEUP "TESTING PHILOSOPHY" 

TEST PC SKIP, CHECK 
TMC PC, FETCH SKIP, ETC. 

CHECK FOR ULERAL SKIP 



CHECK '»C»Y TEST". 
FETCH SKIP 

CHECK »C»Y TEST". 
FETCH SKIP 

CHECK "CRY TEST". 
FETCH SKIP 



CHECK »C»Y TEST". 
FETCH SKIP 



CHRCK LOAD CPY 
CRY SET 



CHECK LOAD CPY 
CRY SET 



CHECK CRY 
CQMPLIMEKjy 



CHECK CPY 
COMPLIMENT 



CHECK FQR mo 
LOAD CPY 
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»0437 1010?0 Mil 
»tt440 1010S2 
"IM4J 101002 
*M4* 063077 

P044S 101040 A 1 2 I 
*W444 101073 

V iS 4 4 ? 1010«2 
«044« 063077 

»0447 101 090 A13I 
00450 101072 
*0431 101063 

nuxto «*%«<•«» 
' • » «• j ir >ocin/ ^ 



Mnvz 0,0 
Mnvo# 0,0, szc 

MOV 0,0, 37C 
HALT 

novo 0,0 

MOVC* 0,0, SNC 
MOVC «,0,9Zf 
HALT 

M0V7 9i,oi 

MflVC* {".0.S7C 
MOVC 0,0, SNC 



ICHFC* FOR wo 
JLOAO C»Y 



>CHfCK F0« NO 
JLQAO CRY 



ITHFCK FOR wo 
ROAD CRY 



a*U53 "20055 Ai4l 
<* 4 5 4 1 l » 4 
»0455 ^63077 



CMS* &20055 A15I 
^>0457 101005 
r«04g0 1010*4 
f'0461 063077 



LOA 0,K0 
MOV 0,0, S7R 
HALT 



LOA 0,K« 
MHV 0,0, SMR 
MHV 0,0, S7R 
HALT 



>FI»8T LOA, CHECK 
|ADnER«0, FETCH «KTP 
JM£M.AR OAT* PATH 
»THRU ADDP» 

IPHFCK AOOERiC 
»MQ FETCH SKIP 



*04fi? 0200*3 A16I 

Afc!463 101004 
H0464 101005 
A046? 063077 

^ » 4 6 6 "1200*4 A17J 
00467 1010A4 
0M70 101005 
*0471 063077 



LHA 0.KP0 
M 0V 0,0, S7R 
MHV 0,0, SNR 
HALT 

LOA 0,K«1 
MOV 0,0, S7R 
MOV 0,0, SNR 
HALT 



;ohfck MEM.AP.Ara 

| HAT A PATH 
}Fi)B PIT f*«1 



l«IT 1 



PHD47? 5»200*5 A18J 

00473 1010*4 

00474 1010915 

00475 *63077 

*Q*7* <*200*6 A 1 9 I 

0.0477 101004 

«»0?0» 101005 

00*01 ^63077 

1*0*0? *2*0*7 A?0J 

c* fc 5 3 101004 

ra 0*04 101005 

p«*0» 0630*7 

00506 020070 A? 1 t 

00507 1010O4 
0*10 1010015 
»«MI 063077 



L^A 0,KR2 
MOV 0,0, S7P 

MHV 0,0, SW» 
HALT 

LOA 0,KR3 
MOV 0,0, S7R 
MOV 0,0, SMR 
HALT 

LOA 0.KP4 
MOV 0,0, S7R 
MOV 0,0, SNR 
HALT 

LOA 0,KP5 
MOV 0,0, S7R 
MOV 0,0, SWR 
HALT 



r «it 9 



JPIT 3 



|PIT 4 



»»IT 5 



a 0*1(3* .MAIN 



00*1? 
*0513 
*0*14 
^0M* 



*2*&7i A9?l LHA 0.KR6 

1 010194 MflV 0,0. S7R 

1010*5 Miv a, pi. sms 

"63077 M4LT 



»RJT « 



*0*1* *2*072 A931 
PW^ 1 T 101074 
*0*2* 101(905 
1*0*21 *63077 

i"B522 *2*073 A24t 

*852J 1010*4 

^524 1010*5 

*0*2* *63077 



LHA 0.KR7 
MTV 0,0, S7R 
MOV 0,0, 8NR 
HALT 

LDA 0,KB8 
Mnv 0,0, S7R 
MOV 0,0, SMR 
HALT 



JRIT 7 



»RIT P 



« ?S 2 « P"2*074 4951 
ii0527 1010*4 
*0*3* 1010»5 
"0*31 *63077 



LDA 0,K*9 
MHV 0,0, S7R 
MHV 0,0, SMR 
HALT 



l«IT 



0IS532 *2*075 A?6t 
00S3S 101004 
0*0*34 10J005 
*0*3* 5*63*77 



LOA 0,K*1* 
MTV 0,0, S7R 
MOV 0,0, SMR 
HALT 



JRIT 10) 



«0*36 "20076 A?7 1 
•*0*37 1010*4 
MtdFU* 1010*5 
»0541 *63077 



IDA 0.KR11 
MOV 0,0, S7R 
MHV 0,0, SMR 
HALT 



f "IT 1 \ 



**fei*4? "2*077 A28! 

PU543 1010*4 

^0*44 1010*5 

1*0*45 063077 



L3A 0,KB12 
MHV 0,0, S7R 

MHV 0,0, SMR 
HALT 



l«IT 12 



c*t^54« 02*1*0 A?9i 

WJJ547 1010*4 

30*5* 1010*5 

c*<!*51 ("63077 

^fc!55? *2*1*1 A30! 

«(B553 1010*4 

s»0554 1010*5 

*¥!*5* 063077 



L^A 0.KR13 
MOV 0,0, S7R 
MHV 0,*,S*R 
HALT 

L^A 0.KP14 
MHy 0,0, S7R 
HIV *, 0, SMR 
HALT 



l«IT 13 



»"IT 14 



*(355* *2**M A3l» 
*0*57 1010*4 
•*0*6* 1010*5 
00*61 *63077 



L 1 A * , K b l * 
MOV 0,0, S7R 
MOV 0,7, SMR 
HALT 



JBIT 15 



*S0*62 *2*055 AS2I L^A , K * 
0(0563 *240«4 LPA 1,K«1 

c*ks*64 *300ff5 LHA 2.KR2 

00*6* *3<I0«6 LDA 3,K»3 

"056* 1010*4 MHV 0,0, S7R 

t*0567 1*63077 HALT 



ICHFC* AC S^LFCTIom 

j AC-H-i*RITE 

»AC-L-wRITE 

JFUIN CHMBpiATIDMS 

>BEAO, SX-H-RFAn«m 

; sx-L-RFAn«* 



a 0"0Q .MAIN 



"057" "2^(855 A331 

<?"®B71 "30054 

"0572 "34065 

"0573 "27066 

345574 125074 

"0575 ("63077 

70576 "3"053 A34I 

"0577 "34054 

"0607 £"20065 

"0601 "24066 

"060? 151074 

"0«03 "63077 

"0504 034055 A35I 

"0«0S "27054 

"0605 5(24055 

«0507 "37056 

CT0« J CT 175074 

"06i! "63077 

"061? 101090 ASgl 

"0613 "2"063 

510514 19)1173 

"0M5 "63077 

"0616 1010J0 A37I 
"0M7 "2"0M 
"062" 101273 
"0621 763777 

"062? 101343 A38I 
"0623 "63077 

70624 1013?2 A39I 
70*25 "63077 

"0626 "27061 A40| 
70627 101097 
7063" 101076 
"0631 "63777 

"063? "27065 A4JI 
"0«33 101047 
"0634 101076 

70«35 "63077 

"0*36 "27755 A42I 
"0637 101026 
"064" "63077 

"0641 "27061 A43I 
"064? 101047 
"0*43 "63077 



LOA 1,K" 
LOA 2,K5l 
LOA 3, KB? 
LOA 0,KB3 
MOV l.i.SZR 
HALT 

LOA 2,K" 
LOA 3,KB1 
LOA 0.KB2 
LOA 1,KB3 
MOV 2,2,SZR 
HALT 

LOA 3,K" 
LOA 0,K*i 
LOA 1.KP2 
LOA 2,KB3 
MQy 3,3,S7R 

halt"' ~ 

HOVZ 7," 
LOA 0,KR" 

movl 7,7,sNr 

HALT 

MOVZ 7," 
LOA 0.KP15 
MflVR 7,7, 8MC 
HALT 

MHVOS 0,7, SMC 
HALT 

MHVZS 0i0. S7C 
HALT 

LOA 0.K515 
MOVZ 7,7, SBN 

mov 0,0, sfz 

HALT 

LOA 0,K7 
MOVO ",",SBN 
MOV 0,0, 8PZ 
HALT 

LOA 0,K" 
MOVZ ",7, 5E7 
HALT 

LOA 0,K*1* 
MHVO 7,7,8BM 
HALT 



JCHFCK AC SELECTION 

MC-H-WRITE 

IAC-L-WITE 

fFOUH COMBINATION* 

JREAQ, SX-H>READi" 

f SX-L-RFADM 

fCHfCK AC SELECTION 
IAC-H-WRITE 
MC-L-WRITE 
IPOUR COMBNATIOWS 
JREAD, SX«H-RFAn»l 
j SX-L-REAOi" 

ICJECK AC SELECTION 

MC-H-wRITE 

MC-L-wRITE 

|FQ|IR COMBINATIONS 

t»EA0, SX-H«REAr>«l 

I SX-L-REAHB1 

ITEST CRY, 8EL-L 
HEFT SHIFT 



ITE6T CRY, SEL-R 
IOI6HT SHIFT 



ITEST C»Y, *EL-« 



I TEST CRY, SEL-S 
fSWAP 

IANPTHER CHECK HN 
IFETCH SKIP, INC PC 



1 AGAIN 



I AGAIN 



I AGAIN 



.EOT 



0*1? , m *in 



t"0«44 02*057 B*ll 

<*Ufl4n 104094 

t0«4ff <"63077 

flfc«47 PI2P0U3 B»2I 

r»jj«5°< 1040(*4 

•»0B51 13P0P4 

Pi|d«52 *63077 

t*0*53 «2P>0«3 B«3I 

CB«54 0124121 

»8«S9 107023 

*fci«5« 13*0<t4 

"tf*57 ^63077 

i*0*e(* f*2<*0«4 Bi*4J 

■?U«61 '"24192 

00*69 107093 

*0ff63 13P0C4 

«0«64 W63077 

(*fe)ff6?5 "2P065 Bits I 

r*«*6* ^24193 

*0fi67 107093 

<t0^7" 1 13P0P4 

*8*71 "63077 

t* fet « 7 P PI2P0*« 8?t6! 

fl»fl73 "24194 

v$*7A 107093 

2W*7.S 13P0W4 

*tt«7« pi63077 

«0«77 <>2G»0*7 B<*7t 

Pf(d70" !?>24195 

eiio7»! 107042 

00702 13»0»4 

•07BJ P63077 

"itf704 P2707B Boigi 

C070S f»24l96 

"(070P 107023 

^0707 130004 

M071I* t*63077 

;70711 "2P'07t BP191 

»0712 ^24127 

"0713 107023 

5*0714 130004 

"071B ^55^77 

0071* P>20072 B10I 

f»7l7 "24130 

*072C« 107093 

00721 139 > 0O*4 

00722 1*63077 



LOA 0,kones 
COM 0,1, S7R 
MALT 

LOA 0,K0 
COM 0,1, S7R 
COM 1,2,37* 
MALT 

LOA 0,KP0 
LOA 1.KPPIC 
AOOZ 0,1, *Nf 
COM 1,2,S?R 
MALT 

LOA 0.KB1 
LOA 1.KP1C 
AHD7 0,1, 8Nf! 
COM 1,2,S7R 
MALT 

LOA 0,KR2 
LOA 1.KP2C 
AH07 0,1 ,SWC 
COM 1,2,S7R 
HALT 

LOA 0),K*3 
LOA 1.KR3C 
AOOZ 0,1, SNC 
COM 1,2.S7R 

MALT 

LOA P9.KR4 
LOA 1.KP4C 
AODO »,1,3ZC 
COM 1,2,S?« 
MALT 

LOA 0,KR5 
LOA 1.KR5C 
A0D7 0,1 ,snt 
COM 1,2,SZR 
MALT 

LOA tf.KRS 
LOA l.KPgC 
AOOZ t,l,SNC 
COM 1,2,S7» 

MALT 

LOA 0.KB7 
LOA 1.KP7C 
A0D7 C«,l, ssir 
COM 1,2.SZR 
MALT 



r*HFCK Sx-COM 
TNPUT TO SV-Mui T 



8A*E 



TEST AOQER 0, 
MO CARPIPS 

10*000 + 7)77777 



TEST ADOER 1 
MIJ CARPUS 

W40000 + 1*7777 



TEST AODER 2 
wrj CARRIES 

*20000 + 1*7777 



TEST A0I1ER 3 
WfJ CARRIES 

5il9ii9 Pi pi + 1*7777 



TEST AOQE* A 
MO CARRIES 

P04030 + 173777 



TEST AOOPR «i 
*fl CARRIES 

r»a?^" , Pi + 175777 



TEST AOOER 6 
"0 CARfties 

?M1 *00 * 17*5777 



TEST AODEw 7 
NQ CARRIES 

|fl0»4O'0 + 177377 



A 0"11 .MAIN 



00723 02*073 BUI 

!*e724 W2^1S1 

00725 107042 

0072* 1300*4 

00727 063077 

«B73W 020074 B12» 

00731 024132 

00732 107042 

00733 130004 

00734 ^63077 

00735 *2*075 B13I 
s b 7 3 6 ^ 2 « 1 5 3 
00737 107042 
0074* 1300*4 
Wfa74J 063077 

31(374? *2007fl 814! 

*tf743 ("84134 

«0744 107023 

0074* 13*004 

«074« "63077 

Pfci747 ^26*S?!7 7 Bl 5 I 

*fc750 *24135 

*W751 107093 

c« to 7 5 P 13P10O4 

1**753 Pi6S?>77 

?ia754 i*2!*l(»3 B 1 6 I 

«07S5 024136 

0075* 107093 

*0757 13*0*4 

^fc»76« «63077 

00761 r*2*l*i Bl 7 I 

0076? t»24i37 

0*763 107093 

H&764 13*0*4 

3^785 «63077 

«K576« P200«t 0181 

00767 024140 

0077* 107042 

00771 1300»4 

flfc)772 ^63077 

04*773 *2*0M B19J 

«0774 5»24i*l 

"I077P5 r»3Pn«p) 

0077* *34077 

00777 10?0?3 

*10?i* 1000*4 

01*01 063077 



LOA 0,KP8 
LOA 1,K*8C 
AODO 0,1, 8ZC 
COM 1,2,S7R 

HALT 

LOA 0.KB9 
L^A 1,K»9C 
AODO 0,1 ,SZC 
COM 1.2.S7R 
MALT 

LOA 0,KR1« 
LOA i,Kgl«C 

Anon 0,1, szc 

COM 1,2,879 

HALT 

L O A , K R 1 i 
LOA l,KfiltC 
AnD7 0,1, SMC 
COM 1.2,S7R 
HALT 

LOA 0,K«19 
LOA 1.KB19C 
A007 0,1, SNC 
COM 1,2,S7R 
HALT 

LOA 0,KR13 
LOA 1,K*13C 
AOOZ *,1,«NC 
COM i,2.87R 
HALT 

L"A 0,KP14 
LOA 1.KR14C 
A0D7 0,1 ,SNC 
COM l,2,S7R 
HALT 

LOA pl,KRH 
LOA 1.H015C 

Anon 0,1, szc 

COM 1.2.S7R 
HALT 

LOA 0,K*15 
LOA 1,KP14 
LOA 2,KB13 
LOA 3.KB19 
AOCZ 0,0, SNC 
COM 0,0, S7B 
HALT 



»TEST ADDER 8 
|M0 CARRIES 

1000200 + 177577 



»TEST ADDER g 
|M0 CARRIES 

1*0*100 * 177*77 



»T£*T ADDER 10 
JvQ CARRIES 

1000040 <► 177737 



fTPST ADDER 11 
fMQ CARRIES 

r00*0?0 * 177757 



fTEST AnoER IP 
1*0 CARRIES 

f «0*0 10 + 177767 



JT£*T ADDER 13 
r'Q CARRIES 

»f»0*004 + 177773 



»TE*T AOOEfi 14 
|WQ CARRIES 

Jfl»0*002 + 17777* 



|TEST AOOPH l» 
|WQ CARRIES 

f*«*00l + 17777* 



ICHFCK ACDC*) RFAPi 
SELECTION 

;n.H«»EAD«0 
;n.L-READ«0 



09 
PI 
pi 

PI 
PI 
PI 
c* 
pi 

PI 

pi 
PI 
pi 

pt 
pi 
PI 

pi 
m 



\A 
PI 
PI 
PI 

PI 
P! 

9 

9 
PI 

PI 

Pt 
P! 
PI 
<* 

PI 
PI 

PI 
9 
« 
P« 
!* 

PI 
Pi 
PI 
PI 
9 
P) 

PI 
PI 
Pt 
P> 

m 

pi 



2 .MAIN 

^0? 929061 B20I 

903 924191 

904 030190 

905 PI34077 

906 126023 
«0T 124094 
919 063077 



911 
p»l? 

913 
014 

919 

016 

017 



943 
944 
94B 
948 

947 

95PI 



920061 
92419>1 
939100 
934077 
152023 
150004 
963077 



b?h 



929 92*0*1 B22I 

921 024101 

922 939190 

923 934077 

924 176023 

925 174094 

926 963077 

927 929055 B93I 

W39 93P»1?1 

931 195240 

932 133003 

933 154004 

934 963077 

935 929063 B24I 

936 930122 

937 105220 
949 133093 

941 154094 

942 963077 



029004 

930123 
105290 
133093 
154004 
963077 



B?5« 



951 920065 8261 

952 939124 

953 105290 

954 133093 

955 154004 
95« 963077 

957 920066 8271 
960 030i?5 

96! 105220 
062 133003 

963 154094 

964 963077 



LOA 0,K*15 
LOA 1.KB14 
LOA 2.KP13 
LOA 3.KS12 
AOCZ 1,1, SNC 
COM 1,1, SZR 
HALT 

LOA 0,KB15 
LOA 1,KB14 
LOA 2,KB13 
LOA 3,K«12 
AOCZ 2, 2, SNC 
COM 2, 2. SZR 
MALT 

LOA 0,K«15 
LOA 1.KR14 
LOA 2, KRIS 
LOA 3,KP12 
AOCZ 3, 3, SNC 
COM 3, 3. SZR 
MALT 

LOA 0,K9 
LOA 2,KB0C 
MfiVOR 0,1 
AOO 1,2. SMC 
COM 2, 3, SZR 
HALT 

LOA 0.KB0 
LOA 2,KB1C 
MOV7R 0,1 
AOD 1,2, SNC 
COM 2, 3. SZR 
MALT 

LOA 0,K91 
LOA 2.KP2C 
MHVZR 0,1 
AOD 1,2, SNC 
COM 2, 3. SZR 
HALT 

LOA 0,KB2 
LOA 2,Kf»3C 
MOVZR 0,1 
AOD 1,2, SNC 
C9M 2, 3. SZR 
HALT 

LOA 0,KB3 
LOA 2,KB4C 
MOVZR 0,1 
AOD 1,2, SNC 
COM 2, 3. SZR 
HALT 



ICHFCK ACOC13 REAR 
SELECTION 

;D«M«READi0 
in.L«»EAD«l 



ICMECK AC0(2) RFAD 
SELECTION 

in»H-READ«l 
n-L-»EAD«0 



ICHECK AC0(3) REAH 
SELECTION 

;n-H«(?E*0«l 
jn-L«READ«l 



F*HTFT RIGHT, C»Y-BIT9 

|«EL-*, SUM C»V 
fGATE ON SU M pi 



JSHTFT RIGHT, 8TT 0-1 

fSEl-P, AROEf? 
fGATE ON SUM 1 



|*H!FT RIGHT, BTT 1 TO ? 

|SEL-», AODFR 1 
fGATE ON SUM 9 



J9HTFT »IGHT, BIT 2 TH J 

»SEL«"R, AODFR 2 
IGATE ON SUM 3 



ISMTFT RIGHT, 9TT 3 TO 4 

ISEL-R, AODFR 3 
IGATE ON SUM 4 



* 0«13 .MAIN 



01 


PI65 


0200*7 


B28I 


LDA 0,KR4 


01 j 


(*6S 


030128 




LDA 2»K85C 


A] 


«67 


105220 




MOVZR 0.1 


0] 


070 


133003 




ADD 1,2, SNC 


PI 


PI71 


154004 




COM 2,3,37R 


PI] 


072 


PI6S077 




HALT 


01 


«73 


02*070 


B99I 


LDA 0,KR5 


0! 


0)74 


9130127 




LDA 2,KB6C 


c: 


k «7S 


105220 




MQVZR 0,1 


01 


W76 


133003 




AHD 1,2, SNC 


0; 


IP»77 


154004 




COM 2.3.S7R 


pi: 


il00 


Pi63(p77 




HALT 


ai 


1101 


9*20071 


B30i 


LDA 0.KRS 


<*: 


102 


030130 




LDA 2,K97C 


p>: 


L 1 03 


105290 




MOVZR 0,1 


°»: 


I 1914 


1330PI3 




ADD 1,2, SMC 


5! ' 




134004 




i*" « u a « c <* n 


0: 


L 1 0« 


^63077 




MALT 


* ! 


.107 


P'20072 


8311 


LDA 0,K87 


0; 


1110 


W30131 




LDA 2.KR8C 


">: 


1111 


105290 




MOVZR 0,1 


0! 


1112 


1330*3 




ADO 1,2, SMC 


pi; 


1113 


154004 




COM 2,3, SZR 


pi: 


11* 


P-63077 




HALT 


pij 


115 


020073 


B32! 


LDA 0.KP8 


P 1 ! 


11* 


9130132 




LDA 2.KR9C 


Pi! 


1117 


105290 




MDVZR 0,1 


Pi! 


it2« 


1330PI3 




ADD 1,2. SNC 


P 1 ! 


1121 


154004 




COM 2,3,SZR 


0! 


1122 


PI63077 




HALT 


01 


1123 


1^20074 


B33« 


LDA 0.KR9 


p 1 : 


1124 


*30133 




LDA 2,KRl&C 


pi; 


1125 


105290 




MOVZR 0,1 


pi; 


1126 


133003 




ADD 1,2, SMC 


pi; 


1127 


154004 




COM 2,3,S7R 


Pl! 


1 1 3P» 


083077 




HALT 


ct a 


1131 


PI20073 


B34I 


LDA 0,K«ia 


Pi! 


1132 


"130134 




LDA 2,KPtlC 


P 1 ! 


133 


105290 




MOVZR 0,1 


pi; 


134 


133003 




ADD 1,2, SMC 


Pi! 


13S 


154004 




COM 2,3,S7R 


Pi! 


13* 


063077 




HALT 


pii 


137 


1*20076 


B35I 


LDA 0,KRH 


Pi! 


UP! 


030135 




LDA 2.KP12C 


Pi! 


141 


105290 




MOVZR 0,1 


Pi! 


142 


133003 




ADD 1,2, SMC 


P 1 ! 


143 


1540P»4 




COM 2.3.S7R 


0: 


144 


PI63077 




HALT 



ISHIPT RIGHT, BIT 4 TO 5 

ISEL-R, ADDER 4 
|GATE OM SUM 5 



HHIFT RIGHT, BIT 5 TO R 

ISEL-R ADDER 5 
IGATE OM SUM ft 



|RHIFT RIGHT, BIT 8 TO 7 

|8EL-P, ADDER 6 
IGATE OM SUM 7 



ISHIFT RIGHT, BIT 7 TO R 

ISEL-R, ADDER 7 
IGATE DM SUM 8 



I8HIFT RIGHT, BIT 8 TO 9 

J8EL-R, ADDFR 8 
IGATE ON SUM 9 



IRHIFT RIGHT, 8TT 9 TO 10 

JSEL-R, ADDER 9 
IGATE ON 3U« 10 



IRHIFT RIGHT, SIT 10 TO 11 

»SEL-R, ADDER 10 
IGATE OM SUM ii 



JSHIPT RIGHT, BIT 11 TO 19 

|SEL"R, ADDER 11 
IGATE OM SUM 12 



A 0014 .MAIN 



01145 


020077 


836! 


LOA 0.K81? 


01146 


030138 




LOA 2.KP13C 


<M147 


105220 




MOVZR 0.1 


01150 


133003 




AOO 1,2. SMC 


01151 


154004 




COM 2,3, SIR 


<Ml58 


063077 




HALT 


01153 


020100 


8371 


IDA 0,KR13 


01154 


030137 




LOA 2.KR14C 


01155 


105280 




MOVZR 0.1 


0115* 


133003 




ADO 1,2, SMC 


01157 


154004 




COM 2.3.S7R 


01160 


063077 




MALT 


01161 


020101 


8381 


LOA 0.KP14 


0116? 


030140 




LOA 2.KR15C 


01163 


105280 




MOVZR 0,1 


*1164 


133003 




Ano 1,2, S^C 


01165 


154004 




COM 2.3.S7R 


0ll6* 


063077 




HALT 


01167 


020055 


B39I 


LOA 0,K0 


311170 


030140 




LOA 2.KB15C 


01171 


105140 




MOVOL 0.1 


01172 


133003 




AHO 1,2. SMC 


01175 


154004 




COM 2.3.SZR 


01174 


063077 




HALT 


01175 


020061 


B40I 


LOA 0.KB15 


CT 1 1 7? 


030137 




LRA 2.KP14C 


01177 


105190 




MOVZL 0.1 


01800 


133003 




AHO 1,2, SMC 


*iP0i 


154004 




COM 2,3.SZR 


0190? 


063077 




HALT 


01803 


0201*1 


B41I 


LOA 0.KP14 


0120 4 


03013* 




LOA 2,KB13C 


01205 


105190 




MOVZL 0,1 


01806 


133003 




AOD 1,2, SMC 


01807 


154004 




COM 2.3.SZR 


01^10 


063077 




HALT 


01911 


020100 




LOA B,K«1» 


01812 


030135 




LHA 2,KB1PC 


01813 


105120 




MOVZL 0.1 


01814 


133003 




AOD 1,2, SMC 


01815 


154004 




COM 2.3.S7R 


01816 


063077 




HALT 


01817 


020077 


8431 


LOA 0,KB1? 


01820 


i*30134 




LOA 2.KR11C 


01221 


106190 




MOVZL 0.1 


01828 


133003 




AOD 1,2, SMC 


01823 


154004 




COM 2,3,SZR 


PI1P2 4 


063077 




MALT 



|SHIFT BIGHT, 8TT 12 TO 13 

JSEL-B, AOOER 19 
IRATE OM SU M 13 



)SHIFT RIGHT, BTT 13 TO 14 

»SEt-R, AHOFR 13 
IRATE ON SUM 14 



ISHTFT RIGHT, BTT 14 TO 15 

JSEL-R A0OE» 14 
IRATE OM SUM 15 



ISHTFT LEFT, CRY TO BTT 15 

ISEL-L, SUM CPY 
»RATE QN SU M 15 



|SHTFT LEFT, BIT 15 TR 14 

l*EL-L, AOOER 15 
IRATE DM SUM 14 



ISHTFT LEFT, BIT 14 T<i 13 

l*EL»L, AODFR 14 
IRATE OM SUM 13 



ISHTFT LEFT, «IT 13 TH 12 

l*EL«L, AODER 1? 
IRATE OM SUM1? 



ISHTFT LEFT, BIT 12 Tn 1 1 

ISEL-L, ADDER 1? 
IRATE ON SUM 11 



A 0015 .MAIN 



01225 


020076 


"1226 


030133 


"1227 


105120 


("1239! 


1330013 


"1231 


15400)4 


«iP32 


0163077 


&1233 


1*2*075 


01234 


0>30132 


01235 


105120 


"1236 


133003 


"1237 


15400)4 


«1B4» 


"•63077 


*1241 


020074 


1*1242 


0(30131 


01243 


105190 


"1244 


133003 


31245 


1540*4 


"124* 


"63077 


511247 


0*20073 


"125o 


030130 


01251 


105120 


"1252 


1330*3 


"1253 


15400)4 


»1254 


PI63077 


01255 


0)20072 


"1256 


0130127 


"1257 


105120 


"1260 


1330013 


01261 


15400)4 


"1262 


0163077 


"1263 


0"20071 


0)1264 


030136 


01265 


105120 


"1266 


133003 


01267 


15409>4 


"127" 


^63077 


01271 


020070 


"1272 


0130)125 


01273 


105120 


"1274 


1330*3 


"1275 


15400)4 


01*7« 


0>63077 


«1277 


!»200«7 


"130" 


"3*124 


01301 


105120 


01302 


133003 


01303 


1540<*4 


0113041 


"63077 



B44I LOA 0.KBH 
LOA 2,KBl*C 
MOVZL 0,1 
AOD 1.2.SNC 
COM 2,3,SZR 
HALT 

B45! LOA 0,KBi" 

LOA 2.KB9C 
MOVZL 0,1 
ADD 1,2,8NC 
COM 2,3,S7R 
HALT 

B46I LOA PI.KB9 

LOA 2 KP8C 
MOVZL 0,1 
AOD 1,2, SMC 
COM 2,3»5ZR 
HALT 

Q A v m i n a n is a m 

am / > W^^ V i * r g 

LOA 2.KR7C 
MOVZL 0,1 
AOD 1,2.8NC 
COM 2,3.SZR 

HALT 

B48I LOA 0.KB7 

LOA 2.KP6C 
MOVZL 0.1 
AOD 1,2, SMC 
COM 2,3,SZR 
HALT 

B49! LOA 0.KB6 

LOA 2,KB5C 
MOVZL 0,1 
AOD 1,2, SMC 
COM 2.3.SZR 
HALT 

B50I LOA 0,KR5 

LOA 2.KB4C 
MOVZL 0,1 
AOD 1,2, SMC 
COM 2,3,S7R 
HALT 

BBl t LOA 0,KB4 

LOA 2.KB3C 
MOVZL Pi.l 
AOD 1,2. SMC 
COM 2.3.SZR 
HALT 



ISHIFT LEFT, BIT 11 TO 10 

J8EI-L, AODER H 
IRATE ON SUM 10 



ISHIFT LEFT, BIT 10 TO 9 

ISEI-L, ADDER 1" 
IRATE ON SUM 9 



JSHTFT LEFT, BIT TO 8 

ISEI-L, AODER 9 
IRATE ON SUM R 



I 5 n I " 



LEFT, BIT » Tn 7 



HEL-L, ADOER B 
IRATE DM SU M 7 



ISHIFT LEFT, BIT 7 TO 6 

ISEL-L, AOOFR 7 
IRATE DM SUM « 



I8HIFT LEFT, BIT fl TO 5 

I8EL-L, AOOER 6 
IRATE DM SUM 5 



ISHIFT LEFT, RIT 1 TO 4 

|SEL-»L, AODER 5 
IRATE ON Sum a 



ISHIFT LEFT, BIT 4 TO 3 

HEL-L, AODER 4 
IOATE ON SUM 3 



a gfllfi .MAIN 



*1305 N20096 BS2! IDA 0.KB3 

*130fl <*301?3 LOA 2.KB2C 

<*1307 105120 MOVZL *.l 

•M31* 1330*3 ADO 1.2.8NC 

niSll 19400*4 CDM 2,3,S7R 

^1318 <*63077 HALT 

01313 «2*0«5 B53I LDA 0,KR2 

»lSt4 03*102 LDA 2,KB1C 

0»1315 105100 MOVZL 0,1 

"1319 13301*3 AOD 1.2.8NC 

<*1317 154004 COM 2,3,87R 

<*132« <*63&77 MALT 



ISHIFT LE^T, PIT 3 TO 2 

l*EL«L, ADOES 3 
IRATE ON SUM ? 



JSHIFT LEFT, PIT 9 TO 1 

ISEL-I, AOOFR 2 
I GATE OM Si) M 1 



011321 !*2i*0*4 BS4» LDA 0,KP1 

f*l32? fl3*l0t LDA 2,KB0C 

IMS23 105190 M0V7L <* . 1 

I *1S24 133003 ADO 1,2, SMC 

1*1325 154004 COM 2,3,87R 

""iSS* *63077 MALT 

^1327 020061 B55I LOA 0,K«15 

("133* *3*130 LOA 2,KP7C 

01331 1053*0 MOVS 0,1 

«1330 13301*0 AOO 1,2 

01333 154004 COM 2,3.S7R 

«1S34 063077 HALT 

"1335 1*2011*1 B56I LOA 0,KR14 

01336 1*3*107 LnA 2,kP6C 

^1537 1053*0 M0V8 0,1 

9*134* 1330*0 AOO 1,2 

!tl34i 1540*4 COM 2,3.SZR 

*134? 063077 MALT 



fSMTFT LEFT, PIT l TO 

|R£L«L, AODFR 1 
fRATE ON SUM 0i 



ISWAP, PIT 15 TO 7 

|REL-$, AOOFR 15 
IRATE ON SUM 7 



|S*AP, BIT 14 TH * 

|*EL-S, AOOIR 14 
IRATE ON SU M fi 



0)1343 02*100 B57I LOA 0,KB13 

^1344 03*126 LOA 2.KB5C 

*1345 10531*0 MOVS »,1 

''1346 1330»0 AOD 1,2 

«M347 151**4 COM 2,3,S7R 

<*IS5* 063077 HALT 



ISwAP, BIT 13 TO 5 

l*£L-S, AOOFR 13 
IRATE ON SUM 5 



»1351 ^2*077 B58I LOA 0.KB12 

*1352 03*105 LOA 2,KB4C 

011353 1053*0 MOVS 0,1 

01354 1330*0 AOD 1,2 

1*1355 154004 COM 2,3.S7R 

01359 063077 HALT 



»SrfAP BIT 1? TO 4 

HEl-S, AODFR 1? 
IRATE ON SUM A 



i*1357 0>2*076 B59I LOA 0.KRU 

01360 03*104 LOA 2.KB3C 

c*1361 1053*0 MOVS 0,1 

*1360 1330*0 AOD 1,2 

*1363 1540*4 COM 2,3,S7R 

*1364 063077 MALT 



ISWAP BIT 11 TO 3 

|*EL-S, AnQPR 11 
IRATE OM Sum 3 



a 0017 .MAIN 



01365 


020075 


B60I 


LOA 0,KB10 


01366 


030123 




LOA 2,KB2C 


01367 


105300 




MOVS 0,1 


« 1 S7(" 


133000 




ADD 1,2 


"•l 571 


i 5«0 3i 4 




COM 2,3,87R 


«1372 


063077 




HALT 


9*1375 


020074 


B«lt 


LOA 0,K§9 


01374 


030122 




LOA 2,KR1C 


01375 


105300 




MOVS 0,1 


^1376 


133000 




AOD 1,2 


01377 


154004 




COM 2,3,S7R 


«W00 


^63077 




HALT 


"UBt 


»20073 


B62I 


LOA 0.KR8 


0140? 


030121 




LOA 2,KP0C 


"H03 


105300 




MOVS 0,1 


1*1404 


133000 




AOD 1,2 


31405 


1 540014 




COM 2,3 # S7R 


0140* 


063077 




HALT 


01407 


020072 


B63I 


LOA 0,K«7 


9Ui0i 


030140 




LOA 2,KB15C 


p> i 4 1 1 


105300 




movs 0,1 


«i4Jg 


133000 




ADD 1,2 


01413 


15*004 




COM 2,3,S7R 


*Ul4 


063077 




HALT 


P141H 


020071 


BS4! 


LOA 0,KB6 


01416 


030137 




LOA 2,KB14C 


«1417 


105300 




MOVS 0,1 


01420 


133000 




Ano 1,2 


01*21 


154004 




COM 2.3.S7R 


01-«2g 


063077 




HALT 


01423 


020070 


B65I 


LOA 0,KB5 


01424 


030136 




LOA 2,KB13C 


01425 


103300 




MOVS 0,1 


01426 


133000 




AOD 1,2 


01427 


154004 




COM 2,3,S7R 


01430 


063077 




HALT 


01431 


»200«7 


B«6t 


LOA 0,KP4 


01432 


030135 




LOA 2,KR1?C 


01433 


105300 




MOVS 0,1 


01434 


133000 




AOD 1,2 


01435 


154004 




COM 2,3,SZR 


P143ft 


063077 




HALT 


01437 


0200*6 


B67I 


LOA 0,KP3 


1*1441* 


030134 




LOA 2.KB11C 


01441 


105300 




MOVS 0,1 


01449 


133000 




AID 1,2 


01443 


154004 




COM 2, 3. SIR 


01444 


063077 




HALT 



|SWAP, BIT 10 TO 9 

|SEL-S, ADOFR 10 
IRATE ON SUM 9 



|S*AP BIT 9 TO 1 

ISEL-S, AODFR 9 
JtSATE ON SUM 1 



ISWAP BIT 8 TO * 

ISEL-S, AOOFR 8 

/RATE ON SUM 



J SWAP BIT 7 TO 15 

ISEL-S, AOOER 7 
IRATE ON SUM 15 



IS^AP BIT 6 TO 14 

ISEL-S, AOOER 6 
IRATE ON SUM 14 



JSWAP BIT 5 TO 13 

ISEL-S, AOOfR 5 
JRATE O^i SU* 13 



ISWAP BIT 4 TO 12 

ISEL-S, AOOFR 4 
IRATE QKi SUM 12 



ISHAP BIT 3 TO U 

ISEL-S, AOOFR 3 
IRATE ON SUM 11 



ein 


l« . 


.MAIN 









1445 


*2**65 


B68I 


LOA 0,KR2 


» 


1*46 


&3*133 




LOA 2,K61*C 


pi 


1447 


1053*01 




MOVS *,1 


f» 


.45C* 


1330*0 




aoo 1,9 


m 


.451 


1540PI4 




COM 2,3,S7R 


a 


145? 


*63*77 




MALT 


<» 


1453 


*2*064 


B69t 


LOA 0,KR1 


0: 


1454 


*3*132 




ISA 2,KR9C 


*l 


1455 


1053P0 




MOVS »,1 


* 


1456 


1330*0 




ADD 1,2 


a 


1457 


1540*4 




COM 2,3.SZR 


C» 


146* 


*63077 




HALT 


pi 


1461 


<*2*0S3 


B70I 


LOA 0,KB0 


fli 


146? 


03*131 




LOA 2,KB8C 


pi 


1463 


1053*0 




MQVS 0,1 


pi 


1464 


1330** 




AOD 1.2 





1465 


154094 




CHM 2,3,SZR 





,466 


*63*77 




HALT 


M , 


1467 


*2**63 


C«ll 


L"A 0,KR0 


<* 


1*7* 


PI24063 




LOA 1.KB0 





1471 


1230?2 




aodz i,» f sze 


<*' 


1478 


1010*4 




MOV 0,0, SZR 


0< 


1473 


C63077 




HALT 


Pt] 


1474 


*2*151 


C*2I 


LOA 0,B'"T1 


; 


,475 


PI24064 




LOA 1,KR1 


G>l< 


,476 


1230?2 




AODZ 1,*,SZC 


PI; 


L477 


1010*4 




MOV 0,*,S7R 


PI 


1 5 B 01 


pi63pj77 




HALT 


pi 


1501 


*2*152 


Ce»3 1 


LOA 0,BWT* 


W 


150? 


^24065 




LOA 1,K*2 


PI 


15*3 


1 23*22 




AOQZ l,* f SZC 


*: 


1504 


1010*4 




MOV *,*,SZR 


pt 


1505 


P»63077 




HALT 


*: 


1506 


*2*153 


C*4I 


LOA 0,B?T3 


pi; 


1507 


*24066 




LOA 1,KB3 


a 


151* 


123092 




AOOZ 1,*,SZC 


pi 


isn 


1010*4 




MOV 0,0, S7R 


pi 


151? 


*63077 




HALT 


pi 


1513 


«2*154 


C*5I 


LOA 0,5*14 


pi 


1514 


PI24067 




LOA 1,KB4 


pi 


1515 


123092 




AODZ 1,*,SZC 


pi 


1516 


J010U4 




MOV *,*,87R 


9i' 


1517 


*63077 




HALT 



*152* *2Pil55 CP»6I 
*1521 W24070 

<*152? 123022 
01523 1010W4 
*1524 *63077 



LOA *,BP»T5 
LOA 1,KB5 
AOOZ 1,0, SZC 
MOV 0,0, SZR 
HALT 



»»wAP BIT 2 TH 10 

fSEL-S, ADDER 2 

/GATE ON SUM 10 



JSWAP BIT 1 TO 

JSEL-S, APOFR 1 
|GATE ON' SUM 9 



r*wAP BIT YO R 

>*EL«S, ADQFR 
>GATE ON SUM B 



TEST CARRY PROPAGATION 
CHECK ADOER * CARRY OUT 
10A0PI0 + 1W0W0I* 

CR*CG MUST BOTH «1 
INPUT TO "CRY TO AR» 

TEST CARRY PROPAGATION 

CHECK AOOEP 1 

Pl4*0*0 ♦ 140PI0W 

CARRY PROM AOOFR 1 TO 9 

T3 PROBABLY PAP 

TEST CARRY PROPAGATION 

AOriER 2 - LEFT 

f*2Pi0*0 + 1^0P , 0w 

CARRY PROM APOFR 2 T* 1 

IS PROBABLY BAP 

TEST CARRY PROPAGATION 

ADOER 3 - LEFT 

*1P!0PI0 + 170PI0S 

CARRY FROM AODER 3 T« P 
TS PROBABLY PAO 



TEST CARRY PROPAGATION 

ADOER 4 - LEFT 

fl040«0 + 174PI00 

CHECK AOOEP 4 CARRY OUT 

(PINS 14-15) T" ADOER 

1 CARRY IN {PINS 3«41 

BOTH MUST BE HTGHJJ 

TEST CARRY PROPAGATION 

ADOER 5 - LEFT 

l*0?PJ*0 + 176 1 *** 

CARRY FROM ADOFR 5 Tn 4 

TS PROBABLY BAO 



* 0*19 ,HA!N 



01525 020156 C07I LOA 0,B0T6 

01826 ("24871 LOA i,KB6 

01527 123092 AOOZ 1,0, 9ZC 

01530 1010914 MOV 0,0. 3ZR 

01531 063077 HALT 

1*1532 020157 C«0l IDA 0,BOT7 

9)1533 024072 LOA 1,KB7 

01534 123022 AODZ 1,0, SZC 

01535 101004 Mny 0,0, SZR 

01536 063077 HALT 

01537 02*150 C09I LOA 0.B0TB 
»154« 024073 LOA l,KB8 

01541 123022 AOOZ 1,0, SZC 

01542 1010914 MOV 0,0, S7R 

01543 »63077 HALT 



01544 PI20161 C10I LOA 0.B0T9 
"11545 024074 LOA 1,KB9 

01545 123022 AODZ 1,0, SZC 
w 1547 1010PI4 MOV 0,0, SZR 
01550 063077 MALT 

(A1551 02*162 CJH LOA 0,B0T10 
0155? 024075 LOA l.KRlfl 

01553 123022 AOOZ 1,0, SZC 

01554 101004 MOV 0,0, SZR 

01555 i»63077 MALT 

C12I LOA 0,B*Tli 

LOA 1 f K n 1 1 

AODZ 1,0, SZC 

Mfiu a . a . «tb 

HALT 

01563 ^20154 C1 3 1 LOA 0.B0T12 

^1564 0)24077 LOA 1.KB12 

01565 123022 AODZ 1,0, SZC 

01566 101004 MOV 0,0, SZR 

01567 063077 HALT 



01555 020153 
01557 024076 

01560 123092 

01561 1010i*4 

01562 063077 



01570 


0120155 


cut 


LOA 0.B0T13 


01571 


0241910 




LOA 1.KP13 


01572 


123022 




AOOZ 1,0, SZC 


01573 


101004 




MOV 0,0. SZR 


01574 


063077 




HALT 


01575 


020156 


CI 5 I 


LOA 0,B0TU 


01575 


9!241<M 




LOA 1,KP14 


01577 


123022 




AODZ 1,0, SZC 


("1600 


101004 




MOV 0,0. SZR 


01«0l 


063077 




HALT 



TEST CARRY PROPAGATION 

ADDER 5 - LEFT 

001000 ♦ 177000 

CARRY FROM ADOER 6 TO 5 

IS PROBABLY BAD 

TEST CARRY PROPAGATION 

ADDER 7 - LEFT 

O0O4O0 + 177400 

CARRY FROM ADDER 7 T« 5 

IS PROBABLY BAD 

TEST CARRY PROPAGATION 
ADDER B - LEFT 
f»00200 + 177500 
CHECK 8CKHBCG, CARRY 
HUT OF ADDER 8 INTO 7 
BOTH MUST *E HIGH 

TEST CARRY PROPAGATION 

ADDER 9 • LEFT 

000100 + 177700 

CARRY FROM ADDER 9 TO * 

IS PROBABLY BAD 

TEST CARRY PROPAGATION 

AOOER 10 - LEFT 

000040 + 177740 

CARRY FROM ADDFR 10 TO 9 

IS PROBABLY BAO 

TEST CARRY PROPAGATION 
ADDER 11 . LEFT 
000320 ♦ 177760 

IS PROBABLY BAn 



« n 

i i 



TEST CARRY PROPAGATION 

ADDER 12 . LEFT 

000010 ♦ 177770 

CHECK ADDER 12 CARRY OUT 

fPINS 14-155 TO ADDER 

1 1 CARRY IK' (PINS 3-41 
BOTH MUST BE HIGMJI 

TEST CARRY PROPAGATION 

ADDER 13 - LEFT 

000004 •¥ 177774 

CARRY FROM ADDER 13 TO 12 

18 PROBABLY BAD 

TEST CARRY PROPAGATION 
ADDER 14 • LEFT 

000002 + 177775 

CARRY FROM ADDER 14 TO 13 
IS PROBABLY PAD 



a 002* 



*AIN 



01602 
*1603 

c»1604 

01605 
»1*06 

01607 
0I610 

01612 



02*1*7 
*2406i 

123092 
101004 
C6»077 

02*0«3 
*24083 

107092 
1250(714 
*63077 



C!6I 



C17I 



«i*14 02*151 
(*1M5 024064 
01*16 107092 
01*17 125004 
01*20 i*63077 



01621 
01688 
01623 
01624 
»1625 



*2*152 
("24^65 
107092 
1250*4 
063077 



5*1*45 
*164* 

("1*47 
(^ 1 «5£» 



£"2*158 
ffl 2407l 

107092 

1250*4 
063077 



CI 8 t 



C19I 



C901 



C91I 



01626 a2C»i53 
?1*27 17)24066 
0163* 107092 
01*31 125004 
<U«32 *63077 



01«33 020154 

01634 »24q67 

01635 107092 

01636 1250*4 
01«37 063077 



«164Pi 02*155 C92I 

^l«4l 024070 

0164? 107092 

01643 1250*4 

01644 063077 



C93I 



*i*52 020157 C84I 

01653 024072 

01654 107092 

01655 1250*4 

01656 063077 



L 15 A 5 B * T 1 5 
LOA 1.K616 
AODZ 1,0, mc 
MOV 0,0. SZR 
HALT 

LOA 0.KR0 
LOA 1.KR0 

aooz 0,1, szc 

MOV 1,1, SZR 

HALT 

LOA 0,B*T1 
LOA 1.KB1 
AODZ 0,1, SZC 
MOV 1,1, SZR 

HALT 

LOA 0.B0T9 
LOA 1.KB2 
A0D7 0,1, SZC 
MOV 1,1, SZR 

MALT 

LOA 0,B*T3 
LOA 1.KR3 
AODZ *,1,SZC 
MOV 1,1, SZR 
HALT 



LOA 0,B*T4 
LOA 1,KB4 
AOOZ *,1, SZC 
MOV 1,1, SZR 
HALT 



LOA 0,B0T* 
LOA 1.KB5 
AODZ *,1,«ZC 
MHV 1,1, S7R 
HALT 

LOA 0.B0T6 
LOA 1,KB6 

Anoz 0,1, szc 

MOV 1,1, SZR 

HALT 

LOA 0.B0T7 
LOA 1.KR7 
AODZ 0,1, SZC 
MOV 1,1, SZR 

HALT 



TEST CARRY PROPAGATION 

ADOER 15 . LEFT 

*0*001 ♦ 177777 

CARRY FROM AOOPR 15 TO H 

TS PROBABLY PAH 

TEST CARRY PROPAGATION 
CHECK ADDER CARRY OUT 
100000 ♦ 100P0OI 
OR*CG MUST BOTH il 

input to »cry to ar» 

TEST CARRY PROPAGATION 
CHECK AOHER 1 

04*0010 + 140009 

CARRY FROM ADDER 1 TO w 
TS PROBABLY BAO 

TEST CARRY PROPAGATION 

ADOER 9 - LEFT 

0200*0 ♦ I60000 

CARRY FROM ADDER 2 Tn 1 

TS PROBABLY PAP 

TEST CARRY PROPAGATION 

ADDER 3 - LEFT 

*1*000 ♦ 170000 

CARRY FRO* ADDER 3 TO 9 

IS PROBABLY RAn 



TEST CARRY PROPAGATION 

ADOER 4 - LEFT 

1*04400 + 174000 

CHECK ADDER 4 CARRY OUT 

fPTNS 14-15) TO ADDER 

3 CARRY IN (PINS 3-41 

«QTH MUST BE HIGHll 

TEST CARRY PROPAGATION 

ADDER 5 - LEFT 

*090*0 + 17600* 

CARRY FROM AODFR 5 TO 4 

IS PROBABLY BAn 

TEST CARRY PROPAGATION 

ADDER 6 - LEFT 

1*01000 + 177001* 

CARRY FROM AODFR 6 T" * 

IS PROBARLY BAO 

TEST CARRY PROPAGATION 

ADDER 7 - LEFT 

*00400 + 177400 

CARRY FROM AODFR 7 TO 6 

IS PRQRABLY BAO 



A 00)21 ,M*IN 



01657 020160 C25! 

01660 024073 

«1661 107022 

01*62 125004 

01663 063077 



01664 012*181 C26I 

01665 9124074 

01666 107022 
01*57 125004 

01670 O63077 

01671 020162 C27I 
P"i«72 024^75 
01*73 107022 
01*74 125004 

P! I « 7 5 063077 



Oi*77 

*170O 
01701 
'•U702 



020183 
024076 
107022 
125004 
»63077 



C28! 



C29I 



01703 »2<M«4 
5*1704 9124077 
<*1705 107022 
0170* 125004 
01707 «63077 



"17101 020165 C30I 
o 1 7 1 1 o 2 4 j a £ 
01712 107022 
*1713 1250*4 
01714 063077 



01715 
01716 
01717 
01720 
01721 



020166 
0241*1 

107022 
125004 
063077 



CSil 



01722 020167 

01723 024061 

01724 107022 

01725 1250»4 

01726 063077 



01727 020055 
Ol73» 024&57 

01731 107023 

01732 12409)4 

01733 063077 



C32I 



C33I 



LOA 0,BOT« 
LOA 1,KB8 
AODZ 0,1, 8ZC 
MOV 1,1. SZR 

HALT 



LDA 0,BOT9 
LOA 1.KR9 
AOOZ 0,1, SZC 
MOV 1,1, 8ZR 
HALT 

LOA 0,B*T10 
LDA 1.KB1* 

aodz o,i, azc 

MOV 1,1, S7R 

HALT 

LOA 0,BOT11 
LOA 1,KR11 
AODZ 0,1 ,szc 
MOV 1,1. S7R 

HALT 

LOA 0,BOT12 
LOA 1,KR1? 

AOOZ 0,1, SZC 
MOV 1,1. 3ZR 

HALT 



LDA 0.B0T13 
i n a t va<i 

AODZ 0,1, SZC 
MOV 1,1, SZR 

HALT 



LOA 0.BOT14 
LDA 1,K614 

aodz o,i, szr 

MOV 1,1, SZR 

HALT 

LOA 0.BOT15 
LOA 1,K»15 
AOOZ *#1,SZC 
MOV 1,1, S7R 
HALT 



LOA 0,KO 
LOA 1,K0NES 
AODZ 0,1, SNC 
COM 1,1, SZR 
HALT 



TEST CARRY PROPAGATION 
AOOER 8 - LEPT 
»0O200 ♦ 177600 
CHECK BCK4RC6, CARRY 
OUT OF ADDER 8 WO 7 
*OTH MUST BE HIGH 

TEST CARRY PROPAGATION 

AOOER 9 - LEFT 

*0O100 + 177700 

CARRY FROM AOOER 9 TO 6 

TS PROBABLY BAD 

TEST CARRY PROPAGATION 

AQOER 10 • LFFT 

000040 * 177740 

CARRY FROM APOFR 10 TO 9 

IS PROBABLY BAD 

TEST CARRY PROPAGATION 

AOOER 11 - LEFT 

»00820 + 17776" 

CARRY FROM AOOER 11 TO 10 

TS PROBABLY BAO 

TEST CARRY PROPAGATION 

ADOER 12 - LEFT 

005)010 + 177771* 

CHECK AQOEP 12 CARRY OUT 

fPlNS 14-15) TO ADDER 

1 1 CARRY IN fPTNS 3.4) 

BOTH MUST BE HIGH] J 

TEST CARRY PROPAGATION 



a nnfo 

■■ U U !■ n 



_ 1 crff* 

■» U s. r 1 



009)004 ♦ 177774 

CARRY FROM ADDER 13 TO 1? 

IS PROBABLY BAD 

TEST CARRY PROPAGATION 

ADDER 14 - LEFT 

000002 ♦ 177776 

CARRY FROM AOOFR 14 TO 13 

TS PROBABLY BAD 

TEST CARRY PROPAGATION 

ADDER 15 - LEPT 

000001 ♦ 177777 

CARRY FROM AOOER 15 TO 14 

IS PROBABLY BAD 



TEST ADDER 
ALL 16 BITS 
♦ 177777 



a 0*2? ,maIn 



911734 1*2*053 


CS4! 


LOA 0.K* 


01735 t»24037 




LOA 1,K0NES 


c»173ff 107*23 




AODZ 0,1, SNC 


P1737 1240*4 




COM 1,1, 3ZR 


«174« 5153077 




HALT 


*1741 *2*0S3 


CS5I 


LOA 0,K* 


*1742 PI24061 




LOA 1,KB1S 


*1743 1234*4 




AMO 1,0. S7R 


ffl 1744 (*63077 




HALT 


^1745 *2*055 


C36I 


LOA 0,K* 


*174« *240B7 




LOA 1.KPNE3 


»1747 1074*4 




AND 0,l.3ZR 


C*175* *63077 




HALT 


«1751 <*2*055 


C37I 


LOA 0,KW 


«i752 W24057 




LOA 1,K0NES 


*1753 1234*4 




AMO 1,0, S7R 


<*1754 ("63077 




HALT 


5*1755 *2*037 


C38I 


LOA 0,KONES 


Pil75« 9124057 




LOA l.KPNES 


"1757 123423 




AMOZ 1,0, SNC 


W176C 11*0*4 




COM 0,2, S7R 


«l76l *63077 




HALT 


<*1762 "2*142 


C39t 


LOA 0,KOB 


P1763 024141 




LOA 1,KF8 


*1764 1074<»4 




AMD 0,1, S7R 


*1765 «63077 




HALT 


*1766 02*142 


C4I7II 


LOA 0,KOB 


*1767 *24U1 




LOA l.KEB 


*177* 123404 




AMD 1,0, SZR 


*1771 *63077 




HALT 


*1772 *2*055 


C41I 


LOA 0,KP 


<*1773 *24057 




LOA l.KONES 


«"1774 122094 




AOCZ 1,*,SZP 


*1775 ("63077 




HALT 


01776 1010W2 




MOV 0,0. SZC 


*1777 «63077 




HALT 


*2W0* *2*055 


C42i 


LOA 0,K* 


c"2e*0 1 W24pi55 




LOA 1,K* 


*2*02 122023 




AOCZ l,*,SNr 


*2*03 1 1P»P!«4 




COM 0,2,S7R 


*2*«4 "163*77 




HALT 


*2*05 fl2*142 


C43I 


LOA 0,KD8 


5»2*06 924 1 42 




LOA 1,K0B 


*2*07 122023 




APCZ 1,0, SNC 


*2*i* 11*01*4 




COM 0.2.S7R 


02011 063077 




HALT 



iTFST ADDER 
»ALL 16 BIT* 
I 177777 ♦ * 



ICHECK AND INSTRUCTION 
ICHECK ANO, IK'ST PEG. 
fDECOOE (IR5 f 6,7) 
ICHECK AND INPUT TO APOER 

ICHECK AND INSTRUCTION 

|«IT8 IN AC1 INDICATE 
IFAILING ADDERS 

ICHECK ANO INSTRUCTION 

|*ITS IN AC* INDICATE 
^FAILING AODERS 

ICHECK ANP INSTRUCTION 

I7EPQ BITS IN AC0 
|IN!">ICATE FAILING AHOFRS 



ICHECK AND INSTRUCTION 

1125252*052525 

|F»IT3 IN AC1 INDICATE 

JFATLING ADDERS 

ICHECK ANP IN8TPUCTT0N 

|W5?525M255>5? 

JRITS IN AC« INDICATE 

IFAILING A0HEP8 

ICHECK ADC INSTPUCTION 
ITF AC0 ALL ONES CHECK 
ISX-COM, IF AC9P1 
IPDS8IBLE "PL^S ONE" 
IFAILURE. IF CPY»1 CHECK 
|FQP ILLEGAL "PLUS DNF" 

ICHECK ADC INSTRUCTION 
I CH M -ZERO ♦ 7EP0 
ISEE ABOVE 



ICHECK ADC INSTRUCTION 
| CDM-052525 + »595?5 
ISEE ABOVE 



.EOT 



0*29 .MAIN 



*2*l2 02P>141 C44I 

912*13 (*2414l 
*2*14 122093 
*2*1S 11*0914 
*2*1* *63077 

*2*i7 «2*142 C45I 
*2*2* 1020*0 
*2*21 104004 
*2*22 *63077 

*2*23 *2*0S5 C46I 
*2*24 1054*0 
*2*25 131225 
>*2*20 1010*3 
*2*27 *63077 

02*3* *2*05S C47 I 
02031 104435 
*2*32 1310*3 
02*33 *63077 

02*34 *2*057 C4SI 
*2*39 1044910 
*2*3« 131225 
*2*37 1750*3 
*2*4* *63077 

02041 i*2*053 C49I 
*2*4? "24055 
*2*43 122423 
*2*44 1510*3 
*2*45 *63077 

P2A4A *2*055 CB*« 

02*47 »24pi37 

*2*5* 108422 

*2*51 13*0*4 

912*52 *63077 



LDA 0.KEB 
LOA l.KEB 
AOCZ 1,0, 8NC 
COM 0,2,SZR 

HALT 

LDA 0,KOB 
ADC 0,0 
COM 0,1,3ZR 

HALT 

LOA 0,K* 
INC 0,1 
MOVZR 1,2,3NR 
MOV 0,0, 3NC 
H4LT 

LOA 0,K* 
N £ S Z * , 1 , S N P 
MOV 2,2,3NC 
HALT 

LOA 0,KONES 
NEG 0,1 
MOVZR 1.2.SWR 
MOV 3.3.SNC 
HALT 

LOA 0,K* 
LOA 1,K* 
SUBZ 1,*,SNP 
MOV 2,2. 3NC 
HALT 

LOA 0;K* 

LOA l.KONES 
SUBZ *,1 ,SZC 
COM 1,2,SZR 
HALT 



ICHECK AOC INSTRUCTION 
I COM. 123232 + 125232 
| SEE ABOVE 



ISEE ABOVE 



fCHECK INC INSTRUCTION 
|INC"M0V * "PLUS ONE" 
ICHECK PLUS ONE 
MC1»«ESULT OF 7EP0 
INCREMENTED 

ICHECK M£S INSTPUCTIOW 
JPQSSIBLE FAILUPESf 
ISX-COM, PLUS ONE 



ICHECK NEG INSTRUCTION 
|8EE ABOVE 



ICHECK SUB INSTRUCTION 

I ■ ■ 

|SUB IS A COMBINATION 

|0F COH-INC-APO 

IIT SHOULD WOPKM 

ICHECK SUB INSTRUCTION 

|SEF ABOVE 
I f«l).0«.l 



F2*53 

*2*54 

*2*55 
*2*5S 
*2*57 
9129*6* 



i»2*035 

024057 

12242* 

111225 

1750*3 
*63077 



C51I 



*2*61 *2*141 C52I 

*2*82 1024?5 

*2*63 1250*3 

*2*64 *63077 



LOA 0,K* 
LDA 1,K0NES 
SUBZ 1,* 
MOVZR 0,2,SNR 
MHV 3,3.SNC 
HALT 

LOA 9J.KEB 
SUBZ *,*,SNP 
MOV 1,1, SNC 
HALT 



ICHECK SUB INSTPUCTIOW 
ISEE ABOVE 

i 0-c«n»M 



HE? ABOVE 



a 0024 .MAIN 



02«65 126521 001 
02066 000001 
»2067 020777 

»2P70 108414 
o*207i o»63077 



02072 0204*2 0021 

02073 126621 
02*74 10P0»0 

02075 106414 

02076 063077 



SUBZL l.l.SKP 

1 

LOA 0,.-l 

SUB* 0,1, SZP 

HALT 



LDA 0,.+2 
SUBZR i.l.SKP 

1900091 

SUB* 0,1, SZR 

M*LT 



{TEST RELATIVE ADDRESSING 
>r>.M«C0M PRODUCES ALL 1'8 
fFROM D-MULT 0,7 
JH.MULT 8-15 DERIVE ALL l'S 
|FROM MB, CHECK FOR 
ICQRRECT M A AT PTG3-FFTCH 

ITEST RELATIVE ADDRESSING 
»AS ABOVE BUT (♦) DISPLACEMENT 
|n-MULT0»7«7EROS 
ID-MULT8-15* ♦ DISPLACEMENT 



02077 03P087 0031 

02100 021056 

02101 1010*4 

02102 063077 



LDA 2,K0NF3 
LOA 0,K0*t ,? 
MOV 0.0, 37R 
HALT 



fTEST BASE BEG ADDRESSING 
JAQDHESS IS C*O+lWf-n«CK05 
JOPEHAND ADDRESS TS FORMED AT 
|PTG3-FETCH, SX-MULTMLL l'S 
»n-MULT»ADORESS OF K0ii, ADDER 
IOUTPUT IS SE*T TD *A 



02103 030061 

02104 *21054 
t»2!08 1010*4 
02108 063077 



0*41 LDA 2.KP1B 

LDA 0,K*«1,9 
MOV 0,0, S7R 

HALT 



ITEST BASE REG ADDRESSING 

I8EF ABOVE 

I fK0"l)*(*H"fKW) 



02107 034147 
P211* 5121462 
"8111 1040*4 
02112 W63077 



0*51 



02113 
02114 
02115 
08116 
02117 

02120 
02121 

02122 
02123 
02124 



034103 

021454 
101125 
101003 
063077 

020142 

(»40000 

024000 
106414 
063077 



0061 



D07I 



Lr>A 3.^3 ITEST BASE PER ACCESSING 

LDA 0,KONE8*3»3 l*EE ABOVE 

COM 0,1, SZR |fK0MP3*3Uf-3)i(K0NC9) 

HALT 



LDA 3,K7 
LOA 0.KB0-7.3 
MDVZL 0,0, SNR 
MOV 0,0, SMC 
HALT 

LOA 0,KOB 
STA 0,0 
LOA 1,0 

SUB* 0,1, SZR 
HALT 



ITEST BASE REG ADDRESSING 

/SEE ABOVE 

I fKB0»75*f71«fKB0^ 



ITEST STA INSTRUCTION 
ICHECK D-L-9EL IN EVE 
IOYCLE. CHECK CORRECT 
|OPERAND ADDRESS, PTGS OF 
>FETCH, CHECK "OMTT STROBE" 
>»MB LOAD" 



02125 0241*1 D08I 

02126 044000 

02127 020000 

02130 122414 

02131 063077 



02132 
02133 
02134 
02135 
02136 
02137 



152121 

000000 

050777 
034776 
156414 

063077 



0091 



LOA 1,KEB 
STA 1,0 

LOA 0,0 
SUB* 1,0, SZP 
HALT 

AOCZL 2,2,SKP 



STA 2..-1 

LDA 3, .-2 

SUB* 2, 3, SZR 
HALT 



ITEST STA INSTRUCTION 
|9EE ABOVE 



ITEST STA INSTRUCTION 
IRELATIVE ADDRESSING 
|SEF ABOVE 



a 0028 .MAIN 



PI214W 034101 

9)2141 054150 

02142 "29*180 

P<214S 116414 

02144 5163077 



02145 


102400 


0214s 


040000 


012147 


010000 


02150 


175001 


02151 


063077 


02152 


024000 


«2153 


131225 


0215* 


151003 


512135 


063077 


912156 


102000 


02157 


PI4W00I0 


0121691 


10000 


02161 


063077 


9*2162 


024000 


9)2163 


123004 


9)2164 


063077 


9*2165 


102400 


9*2166 


040000 


9i2167 


01409)0 


912179* 


178001 


9*2171 


063077 


9i2l72 


"24000 


9*2173 


130004 


02174 


063077 


02175 


102520 


"2176 


040000 


02177 


0140»0 


9*2209: 


063077 


02201 


024000 


02202 


123004 


02203 


063077 


02904 


020144 


0220* 


040143 


02206 


026H3 


02207 


131225 


02210 


173003 


02211 


063077 


02212 


034143 


02213 


116414 


02214 


063077 



010! LOA 3,KB14 
3TA 3,PG0 
LOA 0.PG0 

SUB* 0,3,SZP 
HALT 

OUI SUB 0,0 

STA 0,0 

ISZ 

MOV 3, 3, SKP 

HALT 

LOA 1,0 

MOVZR 1.2.SNR 

MOV 2, 2, SMC 

HALT 



0121 AOC 0,0 

STA 0,0 

isz 

HALT 
LOA 1,0 
MOV 1,1, S7R 

HALT 

0131 SUB 0,0 
STA 0,0 

DSZ 

MOV 3,3,SKP 

HALT 

LOA 1,0 

COM 1,2,S7R 

HALT 



0141 S'JBZL 0,0 
STA 0,0 
DSZ 
HALT 
LOA 1,0 
MOV 1,1, 37* 
HALT 

0151 LSA 0,XNDXR*1 
STA 0,INOIR 
LOA 1,#INDIP 
MOVZR 1,2,SNR 
MOV 3, 3, SMC 
HALT 

LOA 3.XMDIR 
SUB* 0,3,SZ» 
HALT 



JTCST STA INSTRUCTION 
fPAGE ZERO ADDRESSING 
|3EE ABOVE 



TEST ISZ INSTRUCTION 

IN LOC 0, 0*1«1, NO 

SKIP EXPECTED, 

CHECK FOR ILLEGAL INC PC 

IN EYE CVCLE-PTG! 

IF LOC N0T«1, CHECK 

FOR MA10 AT PTG3-FETCM 

CHECK FOR "PLUS ONE" 

"MB LO EM« a md EXTEMDED PTGl 

IN EVE CVCLE 

TEST ISZ INSTRUCTION 
LOC ■ ALL ! ' 8 
CHECK FOP ? "INC PC" 
■TG1-PTG2 OF EVE CYCLE 
IF LOC NOT CHECK 
"PLUS ONE", "MB LO EN'* 
FXTEMDEO PTG1 IN EXE CYC 

TEST DSZ INSTRUCTION 
LOC 0«0-liALL 1 'S, NO SKP 
TF SKIP, CHECK FOR ILLEGAL 
INC PC AT PTGl OF PXF CYCLE 

IF LOC NOT ALL l'S. CHFCK 
OURING EXE CYCLE FOR SY-CO", 
ALL l'S OUT OF SX-MULT AND 
•NO- PLUS ONE. 

TEST OSZ INSTRUCTION 
LOC 011-H0, SKP 
CHECK FOP 2 INC PC 
PTG1,PTG2 OF EYE CYCLE 
IF LOC NOT"0 CHECK 
SX-COM,MB LO EN,SX-MULT 
ALL 1 IS, DURING EXF CYCLE 

TEST INDIRECT ADORESSING 
FETCH. OEFEP-FXE CYCLES 
FFAIIRB SELECT DEFER 
CHECK MEM OUT, MA XFR THRU 
ADOER IN DEFER CYCLE 

INDIRECT AOOBESS CHANGED 
OURING DEFER CYCLE*. ILLEGAL 
"AUT DEC" OR «AUT INC ♦ OEC". 
CHECK SX-COM AND PLUS ONF 
OUPING DEFER CYCLE 



a 002* 



:M*IN 



02215 


929146 D16I 


LOA 0,1*091 + 1 


9221* 


040145 


3TA 0,IND*1 


P2217 


924144 


LOA 1,IND!R+1 


02229 


944143 


3TA 1.IN0IR 


92221 


'"32145 


LOA 2,»INDR1 


02222 


155225 


MOVZR 2,3,3NR 


02223 


175093 


MOV 3, 3. SMC 


^2224 


063077 


HALT 


02225 


030145 


LOA 2.INDR1 


02226 


034143 


LOA 3 # IWQTR 


02227 


112415 


SUB* 0,2,SNP 


02230 


136414 


SUB* 1,3,SZP 


02231 


963077 


HALT 


"2232 


102490 0171 


SUB 0,9 


02233 


126490 


SUB 1,1 


02234 


152490 


SUB 2,2 


02235 


176400 


SUB 3,3 


92236 


900402 


JMP .+2 


02237 


063077 


HALT 


02240 


101095 


MOV 0,0, SNR 


02241 


125094 


MOV 1,1, SZR 


02242 


063077 


HALT 


^2243 


131095 


MOV 2, 2. SNR 


^2244 


175094 


MOV 3, 3, SZR 


02245 


063077 


HALT 


0224* 


000493 D18I 


JMP ,+3 


02247 


902255 


.♦6 


02259 


002255 


.♦5 


02251 


020776 


LOA 0,.«2 


02252 


940776 


STA 0,.-2 


92253 


902775 


JMR #..3 


"2254 


063077 


HALT 


t>2255 


024772 


LOA I, .-6 


92256 


106414 


SUB* 0,1, SZ» 


92257 


003977 


HALT 


0226" 1 


102400 Dl9! 


SUB 0,9 


02261 


126490 


SUB 1,1 


02262 


152490 


SUB 2,2 


92263 


178491 


SUB 3,3.SKP 


92264 


0022*6 


.♦2 


02265 


004492 


JSR .+2 


02266 


963077 


HALT 


02267 


101095 


MOV 0,9, SNR 


02279 


125094 


MOV 1,1, S7R 


02271 


063077 


HALT 


92272 


151094 


MOV 2, 2, SZR 


02273 


963077 


HALT 


92274 


929770 


LOA 0,.-19 


92275 


116414 


SUB* 0,3,SZP 


0227* 


963077 


HALT 



ITEST INDIRECT ADDRESSING 
|F£TCM.DEFEP.PEFEP.EXF 
ISAME AS PREVIOUS TEST 
EXCEPT 2 DEFER CYCLES 
^SECOND DEFER RESULT 
jnp PTG1-O-MCH0 



IIP INDIRECT ADDRESSES ARE 
MODIFIED DURING OEPEP 
fPRDBABLE CAUSE IS SX.COM 
JDR PLUS f)NF 

;FIRST JMP INSTRUCTION' 



ILOAO PC FAILURE, PTG3-FETCH 
IFFA TO PC, CHECK JMR+JSR 

I TF AC'S ALTERED 
;CHFC< FOP ILLEGAL 
fJSP OR ALC 

f SUBCOMMAND 



>TE*T JMP 

I TF JUMP FAILURE CHECK 
JHEM-PC XFEP THPU 
MDOEP AND LOAD PC 
I AT PTG3«r>£FEP 



|IF INDIRECT ADDRESS CHANGED 
KHECK FOR ILLEGAL SX-COM 
|0R PLUS ONE IN DEFER CYC 

»FIPST JSP INSTRUCTION 



JFAILURE TO J*P ON JSP 
^INSTRUCTION INDICATE* 
;»JMP + J8R" FAILED'. 
! CHECK LOAD 9Z, PTG3-PETCH 



fIF AC0-1-2 ALTERED 

(CHECK AC-H-WRITE/AC-L-WRITF 



I TF FAILURE TO LOAD AC3 
fCHECK "LOAD AR«,"WPITE 
IAC-H.WRITE/AC-L-WRITF 



AC" 



a 0027 .MAIN 



929.77 020056 0201 

1*2301* 040020 

02301 026090 

02302 100415 
1*2303 063077 

i*2304 0)290*6 DS1! 
«230S 040021 
1*2306 1*26021 
02307 030021 
02310 112645 
"251! 1510W3 

02312 063077 

02313 020056 0221 
1*2314 <*400?2 

02315 026022 
1*2316 131*004 
02317 5*63077 



1*232" 1*2*060 0231 

02321 040037 

02322 026037 

02323 125225 

02324 063077 



LDA 0.KONES-1 
STA 0,20 
LDA 1.620 

SUB* 0,1,SNR 
HALT 

LOA 6,K0NES«i 
STA 0,21 
LOA 1,6?1 
LOA 2,21 

SUBOR 0,2,SK>R 
MOV 2.2.SNC 
H4LT 

LOA 0*KONE3«1 
STA 0,2? 
LOA 1,622 
COM 1,2,S7R 
HALT 



LOA 0,KOnES+1 
STA 0,37 
LDA 1,6*7 
MOVZR 1,1, SMR 
HALT 



ICHECK AUTO INDEX 

|AUT INODEC FAILEO TO 
{ASSERT. CHECK SUM 11 
|ADOER«0,PTG3-FETCH 

ICHECK AUTO INDEX 

JAUTO INDEX DIDN'T OCCUR 

{PROPERLY, CHECK FOR 

I "PLUS ONE" AT PTfil-OEFER 



ICHECK AUTO INDEX 

{OBTAINED WRONG OPERAND 
ICHECK OPERAND ADDRESS TO 

JMA(HEM.AODER-MFM') 
|»ADOER TO MgMMMHMA LOAO" 

| AT PTB3-DEFER 
ICHECK AUTO OECR 

IAUT DEC FAILED TH «ET 
|AT PTG3«FETCH 



02325 0200*0 0241 
1*2326 040034 
?2327 !*26034 
02330 106415 
1*2331 063077 



LOA 0,KPNESM 
STA 0,34 
LDA 1,634 

SUB* 0,1, SNR 
HALT 



ICHECK AUT DEC 

|AUT DEC FAILFO TO SET 

I "FORCE sx«.eo* M 



P9X39 aortata n<3«i 

■■■ ■* — w »•• ■ ■ m * ** " w w ^ ■ w » 

02333 040030 

02334 026030 

02335 130004 

02336 063077 



in* a . itnurt. 

IP — r* *J p • i w ' ^ K irf ' 

STA 0,30 
LDA 1,630 
COM 1,2,S7R 
HALT 



fPUUTk 4IIT ftCC 
r s* * ■ »- ** - • — s* • •■' w w 



ICHECK (MEM-n TO MA 
IPTG3-DEFER, "MA LOAD" 



02337 063500 £011 SKPBZ 
02340 063077 HALT 



ICHECK 10 SKIP-IO SKIP SYNC 
ISATE ON FETCH 6KTP 



f*2341 063400 E02I 

02342 101001 

02343 063077 



skpbn 

MOV 0,0. SKP 
HALT 



HO SKIP SYNC FAILURE 
ICHECK 10 SKIP REND 



02344 0637*0 E03I SKPOZ 
£"2345 063077 MALT 



ICHECK SELD THRU TO 
|I0 SKIP PENH 



02346 063600 £041 

02347 101001 
02350 *63077 



SKPDN 
MOV 0,0, SKP 
HALT 



|I0 SKIP PEND SHOULD 

IRQ LOW. CHECK SELD THRU 

ITQ 10 SKIP PENH 



* 0*2* .MAIM 



02331 Pi2^0O»3 ER5I LOA 0,3 

f»233? 9140)0911 sta 0,1 

02333 "60177 NI03 77 

02354 1010018 MOV 0,0 

02353 963377 SKP8Z 77 

f*233« 101001 MOV 0,0. 3KP 

&23S7 063077 HALT 

02360 063477 SKPBN 77 

02361 063077 HALT 

0236? 020003 E«6i LOA 0,3 

W2S63 040001 8TA 0,1 

02384 060177 NT03 77 

02385 1010»0 MOV 0,0 
1-236* 063477 SKP0N 77 
«2S67 063077 HALT 
*2370 06*277 NIOC 77 
02371 c»63377 3KPBZ 77 
P2372 063077 HALT 



W2373 0601«0 

02374 101090 

02375 063377 
0237S 063077 

02377 060077 

02409 101000 

02401 063577 

02402 063077 



E07I NI08 
MOV 0,0 
SKP9Z 77 

HALT 

E08! NTO 77 
MOV 0,0 
SKPBZ 77 
HALT 



02403 1*60377 £091 NIOP 77 

02404 101000 MOV 0,0 
0*2405 0163477 SKPBN 77 
02406 063577 SKP8Z 77 
1*2407 9163077 HALT 

02410 963677 3KP0N 77 

02411 063777 SKPOZ 77 
0241? 963077 HALT 



02413 060477 

02414 111090 

92*13 112414 

02416 963077 



E10I READS 
MOV 0,2 
SUB* 0,9, 8Z» 
HALT 



TP ILLEGAL INTERRUPT H*LT 
AT LOC 2. 

ALLOW INTERRUPTS. TEST 
POC 10^ 

CHECK ION LOGIC, 
"SELB" QC GATE, STPT 

PULSE 



TEST ION RE3FT 

SET ION 

ION NOT ON. SEE PREVIOUS 
TE«T 

CL» HIO NOT RESET 
TON 



START PULSE TO OEV 
SHOULD NOT SET IHN 

CPU INST ON ILLEGALLY 

ION 8M0UL0 NOT SET 
WITHOUT STRT PULSE 

("HECK ION SET LOGIC 

IOPLS SHOULD HAVE 
NO AFFECT ON 
CPU STATUS 

CHECK FOR POSSIBLE 

ILLEGAL 

START PULSE 



INSURE THAT OIA INSTRUCTION 
ROES NOT HANG Up THE CPU 



02417 062677 E1 H IORST 

92429 12«0i*i ADC 1,1. SKP 

0242J 963077 HALT 

0242? 965477 IMT* 1 

02423 1250*4 MOV 1,1. S7R 

02424 963077 HALT 



fCHECK CLEAR 10 

>IORST CAUSED SKI»U 1 
JTNTA SHOULD BEAD 
J7EP0S FROM IP HATA 
|f»US, CHECK "RFAO 10", 
»"W»ITE AC" 



a 010190 -MATW 



02425 


102690 


SUBZR 0,0 


0*2426 


152440 


SUBO 2,2 


0*2427 


0751CU 


OIV 


0243« 


1 010012 


MQV 0.0l s 3?C 


02431 


90014016 


JMP CKMP 



118 MUL/OIV PRESENT t 
FYES, 60 CHECK IT*. 



1*2432 0134045 LHA 3,45 MOTHER HEN STUFF 

0i2433 0)1140)3 ISZ 3,3 

R2434 0100)4011 J*P . + 1 

0(2435 01001376 JHP LOOP 

012436 01001376 L10P 

0)2437 01201777 CKMDI L9A 0..-1 

012440) ("0914013 JMP MULOIV+1 

t»2441 W02442 , + 1 

P<2442 «20 , 777 MULDIVI UOA 0,.»1 

0<2445 0140170 STA 0,LADP>R HOOP ADDRESS 



.EOT 



0030 .MAIN 



TEST FOR THE PRESENCE OF MUL/^IV LOGIC 
AND VERIFY THE OPERATION OF THE DIVIDE REJECT. 
OEFINATION OF THE DIVIDE IS ACO-1/AC2'. IF 
AC0 ► OR ■ AC2 THE DIVIDE IS *OT PERFHRMEP AND 
THE OPERATION TERMINATES AFTER ONE CYCLE fTHE DIV 
FIRST CYCLE1. CYCLE SEQUENCE BEGINNING WITH THE 
DIV INSTRUCTION ISf PETCH-E*ECUTE-DIV FIRSTfSTATE 
SUPPRESS ON5-NEKT FETCH CYCLE. 

IN THE FOLLOWING TESTS ACO IS ■ OR » ACS. 
"OVFLO TO DIV" SHOULO OCCUR DURING "OTV FIRST" 
RESETTING MIJL*0IV AND TERMINATING THE DIVIDE 
INSTRUCTION WITH CRYBi, 



0*2444 


102400 


Foil 


SUB 0*0 


92445 


126400 




SUB 1,1 


72446 


192400 




SUB 2,2 


«2447 


176440 




SUBO 3,3 


92450 


073101 




DIV 


0245! 


101003 




MOV 0,0, SNC 


02452 


063077 




HALT 


02453 


102620 


F92I 


SUB7R 7,0 


02454 


126620 




SUBZR 1,1 


t*245* 


152620 




SUBZR 2,2 


e»2456 


176620 




SUBZR 3,3 


02457 


0731«1 




DIV 


9246" 


101003 




Mnv 0,0, snc 


02461 


063077 




HAI.T 


02462 


102620 


F03I 


SUBZR 0.0 


02463 


152620 




SUBZR 2,2 


02464 


176400 




SUB 3,3 


02465 


126440 




SUBO 1,1 


02466 


073101 




DIV 


02467 


125003 




MOV 1,1, SNC 


02470 


063077 




HALT 


02471 


102000 


F04I 


ADC 0,0 


02472 


152000 




ADC 2.2 


02473 


176620 




SUBZR 3,3 


02474 


126620 




SUBZR 1,1 


02475 


073101 




DIV 


02476 


125003 




MOV 1,1, SNC 


02477 


063077 




HALT 


02500 


102400 


F05I 


SUB 0,0 


<*250t 


152440 




SUBO 9,9 


02502 


i*7320i 




DOCC 2,1 


02503 


101002 




Mfty 0,0, S7C 


92504 


063077 




HALT 


02505 


102400 


F06I 


SUB 0,0 


02506 


152440 




SUBO 2,2 


02507 


073001 




DOC 2,1 


02510 


101002 




MOV 0,0, S7C 


92Bii 


063077 




HALT 



HEF ABOVE DISCUSSION 
JTHIS IS THE FIRST TEST 
|0F MilL/DlV LOGIC'. CHECK 
F"MUL*0IV DECOOF", "MHL-fDIV" 
|"DIV FIRST", "OVFLO TO DIV" 
>nu»lNG "DIV FIRST" CYCLE 



|SEF ABOVE 



»CHECK FOR POSSIBLE 
JAC SELECTION EPRHR. 

ISOURCE AC IS 2 
^DESTINATION AC IS 



|SEE PREVIOUS TEST 



MUL/DIV LOGIC SELECTFO 
IHITH DICC, INSTEAD 
;hf 00C8, CHECK MB*. 9 
,r,ATE IF "MUL + DIV DECODE" 
fLQGXC 

;huL/DIV LOGIC SELECTFO 
fWITH DOC INSTEAD 
fflp DOCS, CHECK MB9 
»GATE OF "MUL+OIV DECOOF" 
»L0GIC 



flftSl 


.MATN 






02912 


'102400 


F07I 


SUB 0,0 


02B13 


192440 




SUBO 2,2 


&2514 


073501 




073501 


02B15 


063077 




MALT 


f»28i« 


101902 




mov 0,0,82c 


02517 


1*63077 




MALT 


02520 


102400 


F«8! 


SUB 0,0 


*2521 


192440 




SUBO 2,2 


02922 


071101 




DOAS 2,1 


9*2523 


10100*2 




MOV 0,0, S7C 


72624 


063077 




MALT 


1*2929 


1 02401a 


F09! 


SUB 01.01 


02B29 


152440 




SUBO 2,2 


f»2527 


072101 




DOSS 2,1 


02930 


101002 




MOV 0,0, S2C 


02931 


10240(0 


F10I 


SUB 0,0 


*2932 


152440 




SUBO ?,? 


»2S33 


073100 




DOCS 2, Pi 


W2S34 


062677 




I0R9T 


*2535 


1010*2 




MOV 0,0, 37C 


*2936 


"63077 




MALT 


P253T 


102400 


Fill 


SUB 0,0 


02940 


152440 




SUBO 2,2 


02941 


073103 




DOCS 2,3 


02542 


062677 




IORST 


02543 


101002 




MOV 0,0, S7.C 


02544 


063077 




MALT 


02545 


102400 


F12I 


SUB 0,0 


02549 


152440 




SUBO 2,2 


<*2947 


!*73105 




DOCS 2,5 








T AB ■ • 


' » •■■ V" 


i"oe 0/ r 




*'jno 1 


02551 


10101*2 




MOV 0,0, S7C 


02552 


063077 




MALT 


02553 


102400 


F13« 


SUB 0,0 


02554 


152440 




SUBO t,9 


*2559 


073111 




DOCS 2,11 


*2959 


062677 




IORST 


02957 


101002 




MOV 0,0, S7C 


029691 


*63 77 




MALT 


"256! 


102400 


FUI 


SUB 0,0 


*2562 


152440 




SUBO ?,? 


«2963 


"173121 




DOCS 2,21 


02564 


062677 




IORST 


*2869 


10101*2 




MOV 0,0, 87C 


<*296« 


1*63077 




MALT 



ISKPBZ 01 

JSKIP FAILURE (PROCESSOR 
r*MUL*0lV DECODE" ON ILLEGALLV 
ICMFCK *87 GATE 

I00A3 SELECTED »UL/r>Z\t 
IINSTEAD OF DOCS. CMFC* 
1*85 GATE OF "MUL+DIV DECODE" 
IL06IC 



irma* sri prrrn mih >nrw 
^INSTEAD OF DOCS. CHECK 
JMB8 GATE OF "MUL+OIV 
I0EC00E" LOGIC 

JCHECK FOP ILLEGAL MUL/OIV 
JSELECT DUE TP OEVICE COQF 
^RECOGNITION FAILURE 
KMB10-155 
fTEST MB15 



>9EE ABOVE 
|TE§T MR14 

I9EE ABOVE 
ITE9T MB13 



|BEE ABOVE 
fTEST MB12 

HEE ABOVE 
;TEST MB11 



a 0O32 .MAIN 



02567 


102400 


02B70 


152440 


02571 


("72541 


02572 


062677 


»2573 


101002 


02574 


063077 


02575 


102400 


f*2576 


152440 


W2B77 


063l«l 


02600 


1010^2 


»2#i0l 


063077 


O2«02 


102400 


O2B03 


152440 


02P04 


077101 


PI2P05 


101002 


O2«0« 


063077 


02«07 


102400 


02F10 


152440 


02M1 


06*101 


02*12 


101002 


02M3 


063077 


i*2*14 


102000 


i*2MS 


060401 


02M6 


100014 


02M7 


063077 


02«20 


020id6 


02*21 


105000 


02*2? 


0654IM 


02623 


106414 


02*24 


O6S077 



F15I SUB 0,0 
SUBO 2,2 
DIC8 2,41 
IORST 

mov 0,0. sze 

HALT 

F16! SUB 0,0 
SUBO 2,2 
DOCS 0,1 
MOV 0,0, S7C 
HALT 

F17I SUB 0,0 
SUBO 9.9 
DOCS 3,1 
MOV 0,0. S7C 
HALT 

F18I SUB 0,0. 
SUBO 2,2 
DOCS 1,1 
MOV 0,O, SZC 
HALT 

F18AI AOC 0,0 
OTA 0,1 
COM* 0,0, 8Z» 
HALT 

F18BI LOA 0,K77 
MOV 0,1 
DIB 1,1 

SUB* 0,1, SZR 
HALT 



|SEE ABOvF. 
JTEST MB10 



|TEST "MgL+niV OECOOE" 
MC OECODF, MB3-4 

IOIVXDE ■ OOCS 9,\ OMLYU 



|SEE ABOVE 



»*EP ABOVE 



IINSJPE THAT ONLY MUL/OIV 
fnpFHATIOMS APE ALLOWED 
|FQP DEVICE CODE "01" 
fOIA 0,1 ■ MO OPERATIC 

J9AME AS ABOVE 
?"CODE 01" * "PTGS" 
f«LOCK "AC WRITF" 



A 0103* .MiTKI 



THE FOLLOWING ARE DIVIDE TESTS CHOSEN TO 
PRODUCE QUOTIENTS OF ZERO AND VARIOUS 
REMAINDERS, MQ FAILURES SHOULD BE SUSPECTEP. 



THIS IS THE FIRST COMPLETE OIVIOE. 
OVERALL CYCLING. - — 

l - DIV FIRST 
8 - CYCLE 
\ - LAST 



CHECK THE 



02*25 10J440 FiS! SUBO 0,0 

02*26 *240*1 LDA 1.K1 

02*27 131 400 IMC 1,2 

0*2*30! 0731*1 DIV 

02*31 1010*2 MOV 0,0, 3ZC 

02*32 063077 HALT 

02*33 1250914 MOV 1,1, SZR 

02*3« 5*63077 MALT 

*2*35 101295 MOVZR 0.0, 3NR 

*2*3« 1010«3 MOV 0,0, SNC 

02*37 "63077 HALT 



» C0-15/2 ■ Qft, PI 

j!F HANGUP, "CYCLE" MAY NOT HAVE 

/SET OR "MIJL D IV TC" MAY HAVE 

/FAILED TO ASSERT*. 

JOIVIDE A*ORT. ILLEGAL 

I "OVFLO TO DIV" 

/WRONG QUOTIENT (AC15 

/SHOULD BE ZERO 

/WRONG REMAINDER 
/SHOULD BE 1 



02*4* 102440 

^2*41 0241*4 

02*42 1314*0 
p)2*43 *73i!>n 

02*4* 1010*2 

02*45 063077 

02*4* 1250*4 

02*47 063077 

0c^50 034j*4 



02*31 
02852 



162414 
063077 



F20I SUBO 0,0 
LDA 1,K17 
IMC 1,2 
DIV 

MOV 0,0, SZC 
HALT 

MOV 1,1. SZR 
HALT 

L"A 3,K17 
SUB* 3,0, SZR 
HALT 



/f0-17)/20 ■ 00, R17 
/SEE ABOVE 
/SUSPECT MQ12-1* 

fOIVXDE ABORT. 
/ILLEGAL "OVFLO TO OIV» 
/WRONG QUOTIENT (AC11 
/SHOULD BE 7EP0 



JPEMAONDER 
/SHOULD BE 



WRONG 
17 



fAC?n 



a 0034 .MAIN 



02653 


102440 F?U 


3UB0 0,0 


02654 


024110 


LOA 1.K377 


02*55 


131400 


INC 1,2 


02656 


073101 


DIV 


02657 


101002 


mov 0,0, szc 


02660 


063077 


HALT 


02661 


129004 


MOV 1,1, SZR 


02662 


063077 


MALT 


02663 


034110 


LOA 3.K377 


02664 


162414 


SUB* 3,0, 9Z» 


02665 


063077 


MALT 


92666 


102440 F22I 


SUBO 0,0 


02667 


024114 


LOA 1,K7777 


02670 


1314«0 


IMC 1.2 


02671 


073101 


DIV 


02672 


101002 


MOV 0,0, S7C 


02673 


063077 


HALT 


02674 


125004 


Mnv 1,1, SZR 


02675 


063077 


HALT 


02676 


034114 


LOA 3.K7777 


02677 


162414 


SUB* 3,0,SZP 


02700 


•"63077 


MALT 


t«270 1 


102440 F23I 


SUBO 0,» 


02782 


12«120 


AOC7L 1.1 


02703 


152000 


AOC 2,2 


02704 


"73101 


DIV 


02705 


101002 


MOV 0,0, SZC 


02706 


063077 


HALT 


02707 


1250*4 


MOV 1,1, SZR 


02710 


063077 


HALT 


02711 


1142*5 


COMZR 0,3,3NR 


02712 


1750*3 


MOV 3, 3. SMC 


02713 


*63077 


HALT 



1 f0-377J/400 ■ 00, R377 

|SEE ABOVE 

) SUSPECT HQ6-H 

JOIVIOE ABQOT 
ULLEGAL "QVFLO TO DIV" 
JWRONG QUOTIENT CACll 
JSHOULD BE ZERO 

^REMAINDER WRONG fACai 
fSHOULD BE S77 



1 f0-7777)/10000 
|6EE ABOVE 
MUSPECT MQ4-7 



■ Q0, R7777 



JOIVIOE ABORT 
JTLLEGAL "QVFLO TO HIV" 
jwronG OUOTTEN<T (AC15 
>SHOULD BE ZERO 

IREMAINOER WRONG (AC01 
JSHOUID BE 7777 



? fa-1777761/177777 

»8EE ABOVE 

>«USPECT MQ 91.3 



■ 00, P17777* 



JOIVIOE ABORT 
ULLEGAL "OVFLO TO DIV" 
fWRONG QUOTIENT (ACH 
ISHOULO BE 7E»0 

fWRONG REHATNOEP fAC01 
ISHOULD BE 177776 



ITHE FOLLOWING 16 DTVIDE TESTS PRODUCE SUCCESSIVE 
IQUOTIENTS OF 1,3.7,17, ETC., TO 177777. ALL 
IREMAINOEPS APE ZERO, THIS 16 THE FIPST ATTEMPT 
;to proouce NON-ZERO QUOTIENTS, CHECK "C»Y TO 
MR", "SHIFT AR LEFT", QUOTIENT T5 GFNERATFO 
ITN THE AR BY SUCCESSIVE LEFT SHIFTS. 



02714 102440 F24I S'IBO 0,0 

02715 126520 SUBZL 1.1 

02716 152520 SUBZL 2.2 

02717 073101 DIV 

02720 1010*2 MOV 0,0, SZC 

02721 *63077 HALT 

02722 101004 MOV 0,0. SZR 

02723 063077 HALT 

02724 176520 SUBZL 3,3 

02725 13*414 SUB* 1,3, SZR 

02726 063077 HALT 



JS£E ABOVE 

I (0-i)/l ■ Q»l. B * w 



jniviOE ABO»T ILLEGAL 
ICHECK "OVFLO TO OIV" 
IPE^AINOER WRONG fACO"! 
JSHOULD BE 7E»0 

QUOTIENT WRO^G CAC11 
JSHOULD BE 1 



a 0035 .MAIN 



02727 102440 F25I 

02730 024102 

02731 182520 

02732 «73l«l 

02733 101002 

02734 063077 

02735 101004 

02736 «63077 

02737 034lt»2 

02740 136414 

02741 063077 



SIJBO 7i, to 

LOA 1,K3 

SUBZL 2,2 

DIV 

MOV 0.0.S7C 

HALT 

MOV 0,0, 37R 

HALT 

LOA 3,K3 

SUB* 1,3, SZR 

HALT 



|8EE ABOVE 
I (0-3J/1 ■ 



0*3, R«0 



lOIVIDE ABORT ILLEGAL 
ICHECK "OVFLO TO P> I V " 
|REMAIND£R WRONB fAC01 
rSHOULD BE ZERO 

I9U0TIENT WRONG CAC1) 
SHOULD BE 3 



02742 102440 F26I 

02743 02*103 

02744 152520 

02745 073101 

02746 1010*2 

02747 063077 
<*27S0 1010014 
02751 063077 
0275? P3415I3 

02753 13^414 

02754 063077 



SUBO 0,91 

LOA i,K7 

SUBZL 2,2 

DIV 

MOV 0,0, SZC 

HALT 

MOV 0,0, SZR 

HALT 

LOA 3,K7 

SUB* 1,3, SZR 

H*LT 



ISEE ABOVE 
I C0-7J/1 



■ Q»7, Ri0 



IOIVIRE ABORT ILLEGAL 
ICHECK "OVFLO Tn HIV" 

IREMAINOER WRONG fAC0} 
ISMOULO BE ZERO 



QUOTIENT WRONG 
ISMOULO BE 7 



(acii 



02755 102440 F27I 
0275* »24i(K4 
02757 152520 
0276* 073l«l 

02761 101002 

02762 «63077 

02763 1010014 

02764 063077 

02765 9134104 
0276« 13*414 
02767 063077 



SUBO 0,91 

L«A 1,K17 

SUBZL 2,2 

DIV 

MOV 0,0, SZC 

HALT 

MOV 0,0, SZR 

HALT 

I ft A 1 b< 1 >» 

SUB* 1,3, SZR 
HALT 



ISEE ABOVE 
I (0-175/1 



■ 0«17. Ri0 



IOIVIRE ABORT ILLEGAL 
ICHECK "OVFLO TO OIV» 
rREMAlMOER WRONG fAC01 
I8H0ULD BE ZERO 



QUOTIENT WRONG 
ISHOULO BE 17 



CAC11 



02770 102440 F26» 

02771 0241«5 

02772 152520 

02773 073101 

02774 1010«2 

02775 063077 

02776 101004 

02777 063077 

03000 034105 

03001 136414 

03002 063077 



SUBO 0,0 

LOA 1.K37 

SUBZL 2.2 
DIV 

MOV 0,0, SZC 

HALT 

MOV 0,0, SZR 

HALT 

LOA 3,K37 
SUB* 1,3, SZR 
HALT 



ISEF ABOVE 
I (••37J/1 



■ rn^7, R B « 



DIVIDE ABORT ILLEGAL 
JCHECK "OVFLO TO OIV« 
IREMAINOER WRONG TAC01 
ISHOULD BE ZERO 

QUOTIENT WRONG (AC15 
ISHOULD BE 37 



a 003* , M AlN 



03003 102440 F29I 
&3P04 024196 

03005 152520 

03006 073101 

03007 101002 
p*3pi10 063(377 
03011 1010*4 
0301? 063077 
03»13 034106 

03014 136414 

03015 063077 



SUBO 0,0 

LOA 1.K77 

8UBZL 2.2 

DIV 

MOV 0,0, S7C 

HALT 

MOV 0,0, SZR 

HALT 

LOA 3,K77 

SUB* 1,3, SZR 

HALT 



ISEE ABOVE 
I (0-77W1 



m 0«77, BaP 



iniVIOE ABORT ILLEGAL 
ICHECK "OVFLO Tn niVM 
fQEMAlNDE" WRONG (AC&1 
SHOULD BE ZERO 

fOUHTIENT WRONG (AC15 
I&mOULD BE 77 



03016 102440 F30I 

03017 024107 

03020 152520 

03021 073101 

03022 101002 
Pt3<*23 063077 
03024 101004 
W3025 063077 
03026 034107 
«3027 136414 
PI3030 063077 



8IJ80 *,0 

L"A 1.K177 

3UBZL 2,2 

DTV 

MOV 0,0, SZC 

HALT 

MOV 0,0. SZR 

HALT 

LOA 3.K177 

SUB* 1,3, SZR 

HALT 



JSEE ABOVE 
I (0-177)/! 



■ Q«177, P«0 



DIVIDE ABORT ILLEGAL 
JCHECK "OVFLO TO niV" 
|RE*AIND£R WRONG £AC01 
JSHPULD BE ZERO 

IOUOTIENT WRO^G (AC15 
UHOULD BE 177 



03031 102440 F31I 

03032 024110 

03033 152520 

03034 073101 

03035 101002 
0l3*36 063077 
03037 101004 
PI3040 063077 

03041 034110 

03042 13*414 
PI3043 063077 

03044 102440 F32I 

03045 024111 

03046 152520 
03*47 073101 

03050 1010*2 

03051 063077 

03052 101004 
031*53 063077 

03054 034111 

03055 135414 

03056 063077 



SUBO 0,0 

LOA 1,K377 

SUBZL 2,2 

DIV 

MOV 0,0. 8ZC 

HALT 

MOV 0,0, SZR 

HALT 

LOA 3,K377 

SUB* 1,3, SZR 

HALT 

SUBO 0,0 
LOA 1,K777 

SUBZL 2,2 

OIV 

MOV 0.0.S7C 

HALT 

MOV 0,0, SZR 

HALT 

LOA 3.K777 

SUB* 1,3,SZR 

HALT 



>SEE 

» (0- 



ABOVE 
377)/l 



■ Qb377. p»0 



iniVIOE ABORT ILLEGAL 
ICHECK "OVFLO TO HIV" 
fREMAlNDER ^RONG fAC0") 
SHOULD BE ZERO 



jnynTIENT WRONG 
JSHOULO BE 377 



(ACn 



f*EE ABOVE 
J (»-777)/l 



■ Q«777, R«0 



;niviOE ABORT ILLEGAL 
fCHECK "OVFLO TO HIV" 
^REMAINDER WRONG fAC?n 
JSHOULO BE ZERO 

lOUHTIENT WRONG (ACn 
ISHOULD BE 777 



A 0*37 .MAIN 



*3*5* 102440 F33» 3UB0 0,* 

*3*6* *24112 LOA 1.K1777 

W3P*6l 152520 SUBZL 2.2 

ffl3*62 *73l«i OIV 

*3*63 1*10*2 MOV 0,0, SZC 

^3*64 *63077 MALT 

1*31*65 1010*4 MOV 0,0, SZR. 

*3*66 "63077 MALT 

03*67 *34112 LOA 3,K1777 

i*3*7» 136414 SUB* !,3,SZP 

*3*71 *63077 MALT 



|SEE ABOVE 
I (*-1777)/i 



• (5*1777, *■* 



IOIVIOE ABORT ILLEGAL 
ICMECK "OVFLO TO njV" 
REMAINDER WRONG fAC0) 
ISHOULO BE ZERO 

IOUOTIENT UROK'G (ACl) 
ISMOULD BE 1777 



*3*7? 1R9440 F34! SUSO *,* 

*3*7S *24113 LOA 1.K3777 

*3*74 152520 SUBZL 2,2 

*3*75 *731*1 DIV 

03*76 1*1**2 MOV 0,*,S7.C 

*3*77 *63077 MALT 

03100 1010*4 MOV 0,0, SZR 

*3101 *63077 MALT 

*3102 *3M!3 LOA 3.K3777 

03103 136414 SUB* i,3,SZR 

03104 *63077 MALT 



iirr ianur 

r '^ & i - — < w ^ ■ » *- 

I (*-3777)/l ■ 0«3777. R«* 



IOIVIOE ABORT ILLEGAL 
IOMICK "OVFLO Tn oiv« 
|BEMAINDER wRONg fAC*l 
ISMOULD BE ZERO 



;OUOTI£NT wRO^G 
ISMOULD BE 3777 



[Acn 



*3105 
03106 
*3J07 
M311* 
*3lll 
PI3112 
03113 
1*3114 
03115 
03116 



»■ w t, 4 / 

0312* 

03121 
*3122 
*3123 

03124 
*3l25 
03126 
03127 
*3130 
03131 
&3132 



102440 
«24U4 
1525*0 
*731*1 
1*10*2 
<*63077 
101**4 
*63077 
*34114 
136414 



F35I 



"'BOOT f f 

102440 
*24H5 
152520 
*731*1 
1010*2 
*63077 
1010*4 
*63077 
*34115 
136414 
*63077 



F36I 



SUBO *,* 
LOA 1.K7777 
SUBZL 2,2 
OIV 

MOV 0.0.3ZC 

MALT 

MOV 0,0, SZR 

MALT 

LOA 3,K7777 

SUB* 1,3, SZR 






SUBO *,* 

LOA 1,K1,4K 

SUBZL 2,2 

DIV 

MOV 0,0, S7C 

MALT 

MOV 0,0, SZR 

HALT 

LOA 3.K1.4K 

SUB* 1,3, SZR 

MALT 



|SEE ABOVE 

I (0-77771/1 ■ (5B7777, R«* 



inivlOE ABORT ILLEGAL 
ITHECK "OVFLO TH niv» 

IREMAINOER WRPNG fAC0} 
ISMOULD BE ZERO 

IOUOTIENT WRONG (ACl) 
ISMOULD BE 7777 



|6E" ABOVE 
I (*-17777)/l 



■ 0»17777, R«* 



IOIVIOE ABORT ILLEGAL 
ICMECK "OVFLO TO OIV" 

IREMAINDER WRCNG (AC01 
ISMOULD BE ZERO 

IOUOTIENT WRONG (AC!) 
ISMOULD BE 17777 



A 003* , M AIN 



Pi3j33 1(99440 F37i 


SUBO 0,0 


03134 ^2^ 15 6 


LOA 1.K3.4K 


n3j35 152520 


SUBZL 2.2 


03136 073101 


DIV 


03137 101002 


MOV 0i0. SZC 


0314? 0fi3077 


MALT 


^3141 1010^4 


MOV 0,0, S7R 


03142 0*63077 


MALT 


03143 034116 


LOA 3.K3.4K 


03144 13*414 


SUB« 1,3, SZR 


03145 063077 


HALT 


«3146 102440 P38I 


SUBO 0,0 


03147 "124117 


LOA 1.K7.4K 


03150 152528 


SUBZL 2,2 


03151 0731*1 


DIV 


03152 101002 


MOV 0,0, SZC 


t*3l53 5163077 


HALT 


03154 101004 


MOV 0,0. SZR 


03155 063077 


HALT 


03156 034117 


LOA 3.K7.4K 


03157 136414 


SUB* 1,3,SZP 


03160 063077 


MALT 


03161 102440 F39I 


SUBO 0,0 


03162 024120 


LOA 1.K17.4K 


03163 152520 


SUBZL 2,2 


03164 073101 


DIV 


03165 101002 


MOV 0,0, SZC 


pi3i6S 063077 


HALT 


03167 101004 


MOV 0,0, SZR 


03170 063077 


HALT 


03171 034120 


LOA 3,K17.4K 


03172 136414 


SUB« 1,3, SZR 


03173 063077 


HALT 


03174 102400 G»ll 


SUB 0,0 


03175 152400 


SUB 2,2 


03176 126520 


SUBZL 1,1 


03177 073301 


MUL 



|SEE ABOVE 
I C0-37777)/! 



■ 0*37777. P«0 



03200 125004 MOV 1,1, SZR 

03201 ("63077 HALT 



03202 102400 G02t SUB 0,0 

<*3203 152490 SUB 2,2 

03204 126520 SUBZL 1,1 

03205 073301 MUL 

03206 1010»5 MOV 0,0, SMR 

03207 151004 MOV 2, 2, SZR 
0321« 063077 HALT 



IHIVIOE ABO»T ILLEGAL 
ICHECK "OVPLO TO niV" 
JBEMAINDER WRONG fAC01 
ISHOULD BE 7E«0 

fOUOTIENT WRONG (ACn 
fSHOULO BE 37777 



JSEE ABOVE 
f (0-77777)/! 



■ Q«77777, R«0 



jniVIOE ABORT ILLEGAL 
ICHECK "OVPLO TO OIV« 
IREMAINOER WRONG fAC01 
ISHOULD BE ZERO 

I^UOTIENT WRONG (AC1) 
ISHHULD BE 77777 

JSEE ABOVE 

I (0-177777W1 ■ 0«177777, »■& 



IOIVIOE ABORT ILLEGAL 
fCHECK "OVFLO TO P>IV" 
IREMAINOER WRONG fAC01 
fSHOULO BE ZERO 

jnunTIENT WRONG (Ad) 
SHOULD BE 177777 



» ra*n ♦ ■ 

ITHTS IS THF FIRST MULTIPLY 

»IF HANGUP CHECK "MDL+OIV" 

»ANO CORRECT CYCLING 

j 1 "MUL FIRST" 

I 8 "*UL CYCLE" 

t 1 "MUL+OIV LAST" 

MC1 NOT w. IF AC1«1 
fMULTIPLY APPARFNTLY 010 
fMQT TAKE PLACE. CHECK 
f'HHL+DlV OEC n OF" 

»REE ABOVE 

J f0#l)*0«!" 

|AC? SHOULD NFVFR BE 
jCHANGED OURING A MUL 
fACfl SHOULD BE 7ER0 
t fHlGH ORHER PRODUCT) 



a nnao 



MATKI 



03241 1024ffl0 

0324? 152520 

03243 *24153 

f>«<r4«i "7 o *s i 

M3245 0341B3 

03246 1010915 

03247 166414 
03250 P»63077 



ITHE FOLLOWING 16 TFSTS CHECK FDR CORRECT 
ILOADING OF T«E M« REGISTER DURING A 
MULTIPLY. fACl*AC2)*AC0 ■ *C0-1 



03211 102400 6031 SUB 0,0 

0321? 152520 8UB2L 2,2 

03213 024063 LOA 1.KB0 

03214 073301 MUL 

03215 034063 LOA 3.KB0 

03216 101005 MOV 0,0, SNR 
03?17 166414 SUB* 3,1,6ZR 

03220 063077 HALT 

03221 102400 G04I SUB 0,0 

03222 152520 SUBZL 2.2 

03223 024151 LOA 1.B0T1 

03224 073301 MUL 

03225 034151 LOA 3.B0T1 

03226 101005 MOV 0,0, SNR 

03227 166414 SUB* 3,!,SZ» 

03230 063077 HALT 

03231 102400 G»3l SUB 0,0 

03232 152520 SUBZL 2,2 

03233 024152 LOA 1.B0T2 

03234 073301 MUL 

03235 034152 LOA 3,B0T2 
03?3« 101005 MOV 0,0, SNR 
03237 166414 SUB* 3,1,3ZR 
03240 063077 HALT 



G06I SUB 0,0 

SUBZL 2,2 
LOA 1,B0T3 



Ulli 

n 1 J u 



LOA 3.B0T3 
MOV 0,0,SNJR 
SUB* 3,1,SZP 
HALT 



03251 102400 G07I SUB 0,0 

03252 152520 SUBZL 2,2 

03253 024154 LOA 1,B0T4 

03254 073301 MUL 

03255 034154 LOA 3.B0T4 

03256 101005 MOV 0,0, SMR 

03257 166414 SUB* 3, J ,SZR 

03260 063077 HALT 

03261 102400 G08I SUB 0,0 

03262 152520 SUBZL 2,2 

03263 024155 LOA 1,B0T5 

03264 073301 MUL 

03265 034155 LOA 3,B0T5 

03266 101005 MOV 0,0, SNR 

03267 166414 SUB* 3,1,8ZR 
03270 063077 HALT 



fSEE ABOVE 

I fl00000#l)+0 * 10000* 

ICHECK mq SHIFT PULSE 
MNO SUM 15 IN* LAST 
|MUI. CYCLE 

fSUSPCET MQW 



ISEF ABOVE 

I t 140000*15*0 



ISU8PECT mqi 



I9EE ABOVE 

I f 160000*1)4-0 

JSUSPECT mq? 



JSEF ABOVF 

I a70000*l)+0 



I6USPECT MQ3 



I 140000 



1 6000* 



17000"" 



?8EP ABOVE 

1 fl74000*l)*0 



fSUSPECT HQ4 



fSEF ABOVE 

I ri76000*15*0 



I6USPECT *Q5 



■ 17400* 



■ 176000 



a 0040 ,maIn 



"3271 102400 G*9I 

03272 152523 

03273 024156 

03274 0733*1 

03275 034156 

03276 1010*5 

03277 166414 
i*3300 063077 

03301 102400 G10I 

03302 152520 
*3303 024157 

03304 0733*1 

03305 034167 

03306 1010915 

03307 166414 
f*33l0 063077 

03311 1084*0 Sill 

1*3313 182590 

03313 9*24160 

03314 1*7331*1 

03315 034160 
0331* 1010*3 
03317 166414 

03320 *63077 

03321 1024*0 G12! 

03322 152520 
*3323 C2M61 

03324 5173301 

03325 *34l6l 
0332« 1010*5 
03327 166414 
0333* e>63077 

03331 10241*0 G13! 

03332 152520 

03333 02*162 
0333* 073301 

03335 034162 

03336 101005 

03337 166414 
o<3340 063077 

03341 102400 G14I 

03342 152520 

03343 024163 

03344 0733*1 

03345 034J63 
0334A 1010i*5 
03347 166414 
!*335(* (*63077 



SUB 0,0 
SUBZL 2.2 
LOA 1,B0T« 

MUL 

LOA 3,B*T« 

mov 0,0. S^R 

SUB* 3,1,SZP 
HALT 

SUB 0,0 
SUBZL 2,2 
LOA 1.B0T7 

MUL 

LOA 3,B*T7 

MOV 0,0, S^R 

SUB* 3,1,SZR 

MALT 

SUB 0,0 
SUBZL 2.2 
LOA 1,B0T« 
MUL 

LOA 3,B0T* 
MOV 0,0. SMR 
SUB* 3,1,9ZR 
HALT 

SUB 0,0 

SUBZL 2.2 

LOA 1,B*T9 

MUL 

LOA 3,80T<» 

Mnv 0,0, SMR 

SUB* 3,1,SZR 
HALT 

SUB 0,0 
SUBZL 2.2 
LOA 1,B*T1* 
MUL 

LOA 3.B0T10 
MOV 0,0, SMR 
SUB* 3,1,5ZR 
HALT 

SUB 0,0 
SUBZL 2.2 
LOA 1,B0TU 

MUL 

LOA 3,B0T1 1 

MOV 0,0. SMR 

SUB* 3.1,SZR 

HALT 



MEE ABOVE 
fM77000#n*0 » 1770(*m 



|*USPECT mq« 



|8EE ABOVE 
Ifl77400*l)*0 » 17740* 



>*USPECT MQ7 



JREF ABOVE 

» fl77600*n+0 ■ 177*00 



I6USPECT MQB 



ISEE ABOVE 

J l , 177700*l)*0 « 17770* 



SUSPECT MQp 



ISEF ABOVE 

I 1 177740*11+0 ■ 17774m 

;*USPECT ^Qt0 



fSEE ABOVE 

; fl77760*l)*0 • 17776* 



I SUSPECT HQU 



A (it* A* 



Mlfkl 
■ ■ ' m * n 



(93351 1024910 Sisi 
<*333? 158930 
03333 024164 
03354 073301 
03399 0*34164 

03359 101099 
5*3337 166414 

03360 &63077 



SUB 0,0 
3UB2L 2.2 
LOA 1.B0T12 
MUL 

LOA 3,B0T12 
MOV 0,0, 9NR 
SUB* 3,1,SZ» 
HALT 



fSEE ABOVE 
»tl77770*n+0 ■ 177770 



f*USPSCT MQ12 



H3361 102490 G16I 
0336? 13?9?0 
013363 024165 

ft i % £ A nv%**« 

*' W W V * *" /^ o ij «" I 

03365 034165 
0336^ 101099 
03367 166414 

03370 063077 

03371 10?400 G17I 

03372 13?9?0 
«3373 024166 
03S74 0733«1 
c*3S75 034196 

03376 1010*3 

03377 16*414 
034B0 063077 



SUB 0,0 

SUBZL 2,2 

LOA 1,B0T13 
tii ii 

LOA 3.B0T13 
MOV 0,0, SNR 
SUB* 3,1,SZP 
HALT 

SUB 0,0 

SUBZL 2,2 

LOA 1,B0T14 

MUL 

LOA 3,B0TM 

MOV 0,0, SNR 

SUB* 3,1,SZR 
MALT 



I8EE ABOVE 

I f!77774*l)*0 ■ 177774 



JSUSPECT MQ13 



ISEE ABOVE 
Ifl77776*ll*0 ■ 177776 



ISUSPECT MQ14 



03401 102400 G18I 

0340? 15?S?0 

03403 024167 

03404 073301 
"3405 034167 

03406 101005 

03407 166414 
»<34i0 063077 



SUB 0,0 

SUBZL 2,2 
LOA 1,B0T13 

MUL 

LOA 3,BWT15 

MOV 0,0, SNR 

SUB* 3,1,SZ9 

MALT 



JSEE ABOVE 

I fl77777*l)*0 ■ 177777 



fJUSPECT MQ15 



03411 102400 G19I 
0341? 15?5?0 
03413 024101 
1*3414 073301 

03415 131225 

03416 151003 

03417 063077 



SUB 0,0 

SUBZL 2.2 

LOA 1,KB14 

MUL 

MOVZR 2,2,SNR 

MOV 2,2.SNC 

HALT 



ICHECK TO SEE THAT 
MC? IS NOT 
MLTEREO DURING 
|A MUL INSTPUCTTOM 



03420 102520 G20t 

03421 152320 

03422 W24061 

03423 073301 

03424 034101 

03425 101005 

03426 136414 

03427 063077 



SUBZL 0.0 
SUBZL 2.2 
LOA 1.KP1S 
MUL 

LOA 3,K*14 
MOV 0,0, SNR 
SUB* 1,3,SZP 
HALT 



ICHECK TO SEE THAT 

HAC0) IS ADDED TO PRnoUCT 

MT THE END OE 4 MUL 

I fl*lUl"2 



a DM? , M AIN 



0343* 


102000 G21I 


Anc 0.0 


03431 


152590 


SUBZL 2.2 


03432 


12S520 


5UBZL 1.1 


013433 


073301 


MIIL 


<*3434 


034061 


LOA 3.KR15 


03435 


1250*3 


MftV 1.1. 8NR 


0343S 


116414 


SUB* 0,3,SZ» 


03437 


063077 


HALT 


PI3440 


034045 


LOA 3,45 


03441 


*114«3 


1SZ 3,3 


1*344? 


000491 


JMP .+1 


03443 


002170 


JMP •IA0D» 



fSAMt AS AflOVF 



I 1 1*1) + 177777 "000001 «00W000 



|MQTH?R HEN STUFF 



.END 



